RN PERL CANIN AAAAAAAA ANN aI eae inl lela) Veen Ee aaa AA ANWAR) (/) 
AN nA MER Mee Manet ne 
Ane “Wy el Hn, nnnanaintintannn AAA 


Aaa MW ARAN NARARR ee eis 
TT WAAA oA, 


AANA. iN NAAM Aaa VARA 
f- 
WAAR SAMPARA A. 


> 55 a> 
5 sae ID D»>> 


S85 
ID SP 


VAN 
e ANA 


WARS An Af a 
A AAAAA ety oF : NN ANN: A Nn af MANN nt 
SARONAN 0) Wy A puaineae Mt NAA: cca fiat me AAA AMAA 
BANANA ‘Al Ap : nea Nn aie A ANNE AAA | 
Metta a ‘ Ww A it Wy 
AIA ms sont 


Anh 
aA Na Manan ‘ony AAAAAAAA 
Ar ANNA NA a NAAN | Ny VAIAIAIAN 


\ 


naaterananc ‘ Oe anahennnns" Nn Manas yu tel \a 
| oe Ane sae AAA a 


ANA AAAAAAAAA mit A AR AAA 
it AMAA AAR AAO eae 


Mee cat Mi CUM 


vAhhh a 


nA Annas 


ala’\ 


fp 


| aan ain 4 Nn" \ | : 

AN fn, Raha WY, NA ‘ Ans A NAINA Annan’ ‘n\n | AIAN IARI AS RAN ADS 
NN “yt elt Ms Nu iA canes ny, fii) UT naseaanl 
BECO NAAAR A \AAP A a NANAN An NAAANAAY AAANAARAna anand 
mune anaes A aig enn RUC 
NAANCN ANNA a: SAAT RARA RARE Naty A atts 1s AAAAARNISARR a A: Anant 
CULES CUPRA TY ana COAMOVUURL LEA EDRs LL AMAL 
Nha Men MtEOAA tenn, WHR AMARA nna acer aa nM Tt 


AAA ae An eee enaat I ttsti‘zaé‘éésésSOSOSCSéCSC™é™é™‘™‘™‘™‘™#™SCNRR 


ANA MAN NANA onan annnARAA 
nO trea TO 


>_> > 
> >_> ate 
2p 7 i > Jt 
a a 
a 


Ny 
an 


ARAYA { iD aha Ranhan aA A A\ { A | Ai i) An ° 
NAANA My A ANNAN A nnn cnn Aan Annan ann Ane Bee MM Anna nANnanan me gan 
ait vat INNA Ae AA pa aA wAAAAANn's naA a cA wh saaalWARAA AA aaa a cAAR ADAnA\N 

: MWg” mntnnnnhnnnan’ NALA CAAA EMRE Bir aninssdoocanhanacii ga 
AahtO ag a 4S Natatensinna i, aaa rn AN Me 
a AAPAAR AAR ee aes, | ANNA, SAR aABAAAAAAIA AMY 
MANARA AAA. Aa A i DepaahaSebat Dw nS ttt AAAS AWAAAAA, AANA Ag ics: AaSSaAlN AANA ALL AMA 


Deen A sa 3 is HAAS 
A AAA roe ey ee ae nial Ve Bias ANA AARR SAMAR ACARA NA RAR an RING. Ane 
An Sa yn A NA AA AA’ VE TEM le VPN SAYA EM EMA NEATATAY Aa ante A 1 Pao A\\A aA 
cacy ment “MAN AOL AMAA ARAN aban vier 
Sac ve P MAM A ie a TERRA RAMAN A 
W YAAING eae AIR AAV ANAS NAN 1 We at 


a MA AAARARAAA AAG: oan no ” 
marae” BA Aa | nal NA Any My Ay Ht 
tad ati arnt Manat PMnnewennnn Ont nan, i Nau tmnt MT 


; YVAN Annanann sana ana sanns ats ERAN ae f AeA Ne “nah 

NYY nana aRARARR AV IARAADAAAARPT FV NauI VW Ala nrrnan AANAABAD. RAGA AN 

Anna Wh WA saree nencnanne han Mann anal PT A ALAMRNHeT CoAT WT ECOr UAE A Antnnnianannnn's Ah 

Nv AAA A i MA NAN pannnannasARAAananny “A AAANAAAA NAN MAMAN NAAANnnns, 

7 INNA en Nina, Ap an Ane ane An ARAN Af ARRAAAALS Ane aaaaReaanaRaAnAan Ain SAAN 
tthwennrt cet WM Nts cree 
Pe tna anaraattaa | ANT A AT ANANMMNA ANA AARARRN 552 oSiG coc gece 

vf “At Nan MANN, Nah A AN aa sce NAM AAMAAANA Ng nanan casas pa 

UA ert eattaabettnnn yt oe An iaMtanna nnn aannaaannainnartBAnaAnng naar’ ay 

WAAA MM, ANNA AANA AANA” Ace NAAN AMMAAANAA AMY AANANA Arnal NAA ARMA i nn ane anannntet 
naan Ny DULY WANAAAVANAANAAAASAGA CRIA ARABIAN DARN Ass, LARUAMARLANIA TWAT AH! 
LA NANAN, i ANNAN a RaARA RANA ANAAAAAAARAA MAA a\a'ela 
Anny’ nnn YM AAA ANA A 

h naan. AANA DA NWAN 


( ! Me NWA MAA Man Jal | A . AA A i 
Hi Nat MM gaatennatnnonnagc taba AMAA Manna tet A 


A NY NAS RAY 
We wes A » a ~ 


Aaaynnern anna \ANanan “ARAB AAR AANA ANAAAAAAAY MY 
a SENNA Na HN 


ALA AS ALANNA oe AIA AHA AICS IL A EU tee iA 


THIRTEENTH ANNUAL on” 


OFTHE °° rey. 


Q ag f igo 


OF THE 


: “STATE OF NEW YORK, 
ON THE CONDITION OF THE © 
| 
1 STE canine OF MAUBaL HISTORY, 
| | AND THE 
Historical and Antiquarian Collection annexed thereto. 
a 
"MADE TO THE SENATE, APRIL 40, 1860. 
Vee 
oe 
| ALBANY: 


2 PRINTED BY C. VAN BENTHUYSEN. 
1860. 


Ne 


| 
74 
| 


J REGENTS OF THE UNIVERSITY, 


| 


THIRTEENTH ANNUAL REPORT 


OF THE |. 


REGENTS OF THE UNIVERSITY - 


OF THE 


oe 


STATE OF NEW YORK, 


STATE CABINET OF NATURAL HISTORY, - 


Historical and Antiquarian Collection annexed thereto. 


++ 


MADE TO THE SENATE, APRIL 10, 1860. - 


ee Se 


ALBANY: _ 
PRINTED BY C. VAN BENTHUYSEN. 
1860. 


-« STATE OF NEW YORK. 


No. 89. 


IN SENATE, APRIL 10, 1860. 


THIRTEENTH ANNUAL REPORT 


Of the Regents of the University, on the condition of the State 
_ Cabinet of Natural History, and the Historical and Antiqua- 
rian Collection annexed thereto. 


To the Hon. Ropert CamMpBELL, 
Lieutenant-Governor, and President of the Senate: 

Sir—I have the honor to transmit the Thirteenth Annual Report 
of the Regents of the University, on the State Cabinet of Natural 
History, and the Historical and Antiquarian collection annexed 
thereto. 

I remain, very respectfully, 
Your obedient servant, 
G. Y. LANSING, 
Chancellor. 


April 10, 1860. 
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STANDING COMMITTEE OF THE REGENTS, 


SPECIALLY CHARGED WITH THE CARE OF THE STATE CABINET. 


1860. 


EDWIN D. MORGAN, ; Rev. Dr. CAMPBELL, 
ROBERT CAMPBELL, ; DAVID R. F. JONES, 
JOHN LORIMER GRAHAM. 


EZEKIEL JEWETT, Curator. JAMES A. HURST, Tazidermist. 


REPORT. 


To the Legislature of the State of New York: 

The Regents of the University 
REsPECTFULLY Report: 

That in prosecuting™the objects referred to in their last report, 
“enlarging the collections, and making them a better exponent 
of the Natural History of the State,” additions have been made to 
the Cabinet during the past year which render some of its depart- 
ments nearly complete. 

The details of these additions will be found in the appendix to 
' this report. 

A list of deficiencies in the department of Zoology, is also pre- 
sented, that the attention of Naturalists may be called to the sub- 
ject, in the hope that through their aid and advice they may be 
supplied. These deficiencies are principally of animals rarely 
found in the State, and cantributions to supply them will there- 
fore be the more highly prized. 

The collection of fishes of the State made by Dr. De Kay, in 
connection with his report on that subject, was very imperfect. 
It has been to some extent supplied by the contributions of the 
Smithsonian Institution. The Regents have under consideration 
a proposition from an able ichthiologist, to prepare a full report 
on the subject, bringing the descriptions down to the present 
advanced state of this department of science. ; 

The collection of shells of the State is incomplete. It is now 
under special review and examination, and it is hoped that during 
the present year it will be so enlarged as to represent, to.a good 
extent, whatever properly belongs to the State. 

The collection of Mazatlan. shells presented by Mr. Philip ae 
Carpenter, of Warrington, England, and which was referred to in 
the last annual report, is fully arranged in the beautiful manner 
adopted by Mr. Carpenter in the set of which this is a duplicate, 
deposited in the British Museum. As the representation of the 
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molusca of a single locality, this collection is believed to be une- 
qualed by any other in this country, and as presenting the types of 
the shells found on the western shores of the continent must be 
of great value to naturalists. The munificent gift has been duly 
acknowledged by the Regents, in behalf of the State, and the sin- 
ele condition that it be kept distinct, and forever open to the 
examination of students, fully admitted. A full catalogue, by 
genera and species, with numbers corresponding to the printed 
descriptive catalogue, and the tablets in the cases, will be found 
in the appendix. 

The Regents have ever regarded it fuporiite to collect what- 
ever may illustrate the history of the State. With this view, 
there is herewith submitted a report on phe remains of Indian 
mounds, recently surveyed in the counties of Chautauqua, and 
Cattaraugus. These monuments of a race which has almost dis- 
appeared, are being rapidly obliterated, and any effort to perpetu- 
ate the memorials of their modes of life, in peace or in war, are 
worthy of encouragement. The descriptions of Mr. Morgan and 
of Dr. Hough have been printed in former reports. Those now 
submitted have been made with great labor and much apparent 
accuracy by T. Apoleon Cheney, and are communicated with the 
accompanying illustrative drawings of mounds and works of art, 
and their publication in the appendix of this work is recom- 
mended. 

By order of the Regents. <i) 

G. Y. LANSING, Chancellor. 
S. B. Wootworrtn, Secretary. 


ACCOUNT CURRENT. 


encamneenen 


The Secretary of the Regents of the University, in account current 
with the appropriation for preserving and increasing the “ State 
Cabinet of Natural History, &c. 


Dr. 


1858-59. To Balance to new account, (see Assembly 
Dee,, 1859, No. 186, pr 5; ogy duis hele ($45 91 


1858. 


Oct. 15. 
26. 
Dec. 20. 
Bi. 


1859. 


Jan. 10. 
20. 
24. 
ok: 


Mch. 31. 


Apr. 26. 


To amount received from the Comptroller, 


being the annual appropriation, 1858, ’59, 800 00 


To amount received from Comptroller for 
expenses of Mazatlan collection of shells, 


presented by P. B. Carpenter, Esq., ._-- 600 00 
$1,445 91 
Cr 
Voucher No. 
By cash me J. A. Hurst, standsfor birds, 1, $150 00 
By cash paid J. C. Boynton, wages, &.,. 2, 18 20 
By cash paid sundry persons, .._....-- 3, 28 03 
By cash paid James Dodds, carpenter, . 4, 200 00 
By cash paid Irving & Wiley, freight on 
Mavatian collection, 20.202). eke 5, LT 
By cash paid J. Davis & Co., painting,&e. 6, 84 16 
By cash paid J. O. Boynton, wages, .... 7, 10 00 
By cash paid Wells & Co., express, __.. 8, T 63 
By cash paid J. A. Hurst, mounting el 
iti Cee Oo hoe Be es oo 9, 25 02 
By cash pant J. W.Blackhall, locksmith, 10, . 11 14 
By cash paid A. McClure & @o.,camphor, 11,. 40 93. 
By cash paid J. C. Boynton, wages, .._. 12, 20 00 
By cash paid Col. E. Jewett, expenses, . 13, 33 12 
By cash paid James Dodds, carpenter,.. 14, , 22 64 
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Voucher No. 

Apr. 26. By cash paid James Dodds, for cases for 
Mazatlan collection... doe ee 15, SLB 
Ae My edsh paid contingents, .acicn. yee a) ie 46 16 
Sept. 5. By cash paid J. C. Boynton, wages, &c., 17, 22 ioe 
Oct. 3. By cash paid do do 18, 20 00 
| $933 44 
By balance: to new account; i224 Pe ee 512 47 
$1,445 91 


[ aareeeee 


oehalf of the standing committee on the State Cabinet, I 
have examined the above account, and find it correct. The pay- 
-ments have been made by order of the standing committee, and 
are accompanied with proper vouchers. 


EK. D. MORGAN, Chairman. 


March 26, 1860. Bis. 


CONTENTS OF THE APPENDIX. 


—— 


A. Catalogue of the mammalia, birds, reptiles, and fishes, added to 
the State Cabinet from January 1, 1859, to January 1, 1860. 


B. List of Deficiencies in the mammalia, birds, reptiles and amphibia, | 
inhabiting the State. 3 


Other additions to the Cabinet during the year, principally fossils. 
Catalogue of the Mazatlan mollusca. 


Ancient Monuments of Western New York. By T. APoLEon CHENEY. 


Woe oO 


Contributions f the Paleontology of New York. By Prof. James 


' HAL. 


~APPHN DIX. 


( A. ). 
Catalogue of the Mammalia, Birds, Reptiles, and Fishes, 


ADDED TO THE — 


STATE CABINET OF NATURAL HISTORY, FROM JANUARY 
1, 1859, to JANUARY 1, 1860. 


——se 


MAMMALIA. 


SS 


ORDER CARNIVORA. 
FAMILY VESPERTILIONIDA. 
VESPERTILIO SUBULATUS, Little Brown Bat (male). — 


FAMILY MUSTELIDA. 
-PUTORIUS NOVEBORACENSIS, New-York Ermine (female and young). 


ORDER RODENTIA. 
FAMILY SCIURIDA. 


ScIuRUS VULPINUS, Fox Squirrel (albino, male). 
ScIURUS NIGER, Black Squirrel. 
ScIURUS NIGER, ~ Black Squirrel (albino, pied, male). 
ScIuRUS LEUCOTIS, Grey Squirrel (albino, male). 
‘4 FAMILY MURIDA. 

ARVICOLA RUFESCENS, Tawny Meadow-mouse (albino). 

FAMILY LEPORID. . . 
LEPUS NANUS, American Gray Rabbit (male & fem.). 
LEPUS AMERICANUS, Northern Hare (male and female). 


- ORDER UNGULATA. 


| FAMILY CERVIDA. 
_  CERVUS VIRGINIANUS, American Deer (male). 
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BIRDS. . 


a 


ORDER ACCIPITRES. 


FAMILY FALCONIDA. 


ASTUR FUSCUS, Slate-colored Hawk. i, 
ASTUR COOPERI Cooper’s Hawk. | 


FAMILY STRIGIDA. 


BuBO VIRGINIANUS, Great-horned Owl. 
OTUS AMERICANUS, Long-eared Owl. 


ORDER PASSERES. 
FAMILY CERTHIDZ. 
SITTA CAROLINENSIS, . White-breasted Nuthatc . 


FAMILY MERULIDZ. 
ORPHEUS POLYGLOTTUS, Mockingbird. 


FAMILY SYLVICOLIDA. 
TRICHAS PHILADELPHIA, Mourning Warbler. 
SyLVICOLA BLACKBURNIA, Blackburnian Warbler. 


FAMILY CORVIDA. 
PIcA CAUDATA, Magpie. 


FAMILY FRINGILLIDA. 


CoccoBORUS CZRULEUS, Blue Grosbeak (male and female). 
_ PLECTROPHANES NIVALIS, White Snowbird. 

PLECTROPHANES NIVALIS, White Snowbird. 

LOXIA AMERICANA, American Crossbill. 

LoXIA LEUCOPTERA, White-winged Crossbill. 


FAMILY PICIDA. 


Picus ‘VILLOSUs, Hairy Woodpecker. 
Picus ARCTICUS, Arctic Woodpecker. 


_ 


FAMILY CUCULIDA. 
CoccyzUS AMERICANUS, VYellow-billed Cuckoo. 


ORDER GALLIN&. 

FAMILY TETRAONID&. 
OrTYX VIRGINIANA, Quail. | 
TETRAO UMBELLUS, Ruffed Grouse. 
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ORDER GRALLE. 
FAMILY SCOLOPACIDA. 


NUMENIUS HUDSONICUS, Jack Curlew. 
RUSTICOLA MINOR, Woodcock. 


FAMILY RALLIDA. 
RALLUS ELEGANS, Freshwater Meadow-hen. 


ORDER LOBIPEDES. 
FAMILY PODICIPIDA. 
FULICA AMERICANA, American Coot. 


ORDER NATATORES. 
FAMILY COLYMBIDA. 


COLYMBUS GLACIALIS, Great Loon, or Dives. 


FAMILY ANATIDZ. 
FULIGULA ERYTHROCEPHALA, Redhead. 


FULIGULA MARILA, Broadbill. 

FULIGULA ALBEOLA, Bufleheaded Duck. 

FULIGULA CLANGULA, Whistler. . 

FULIGULA AMERICANA, Broadbilled Coot. 

ANAS SPONSA, Wood Duck. 

ANAS DISCORS, Blue-winged Teal. 

ANAS OBSCURA, Black Duck. 

ANAS AMERICANA, American Widgeon. 
REPTILES. 


—_—_—— 


OBDER TESTUDINATA. 
FAMILY CHELONIDZ. 
EMyYs PALUSTRIS, Saltwater Terrapin. 


ORDER OPHIDIA. 
FAMILY COLUBERIDA. 
CoLUBER VERNALIS, Grass-snake. 


TROPIDONOTUS DEKAYI, | Small Brown Snake. 
TROPIDONOTUS TANIA, Striped Snake. 
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FISHES. 


———Sae 


ORDER PECTINIBRANCHII. 


FAMILY SALMONIDA. 
SALMO FONTINALIS, Brook Trout. 


ORDER ELEUTHEROPOMI. 


FAMILY STURIONIDZ. 3 
ACIPENSER BREVIROSTRIS, Short-nosed Sturgeon. 


(B) 


List of Deficiencies in the Mammalia, Birds, Reptiles and 
Amphibia, inhabiting the State. ' 


= MAMMALIA. 
1. VESPERTILIO PRUINOSUS, Hoary Bat. 
2. SoREX BREVICAUDUS, Short-tailed Shrew. 
3. SOREX PARVUS, Small Shrew. 
4. SorEX FOSTERI, Foster’s Shrew. 
5. SoREX CAROLINENSIS, Carolina Shrew. 
6. OTISOREX PLATYRHINCTS, Broadnosed Shrew. 
7. GULO LUScUs, Wolverine. 
8. MuSTELA MARTES, American Sable. 
9. MusTELA FUSCA, Brown Weasel. 
10. STEMMATOPUS CRISTATUS, Hooded Seal. 
11. Mus Rattus, — | ‘Black Rat. 
12. ARVICOLA RIPARIUS, Marsh Meadow-mouse. 
13. ARVICOLA ONEIDA, . Oneida Meadow-mouse. 
14. ARVICOLA ALBORUFESCENS, Light-colored Meadow-mouse. 
15. ARVICOLA XANTHOGNATHUS, Yellow-cheeked Meadow-mouse. 
16. RANGIFER TARANDUS, Reindeer. 
BIRDS. 
1. CATHARTES AURA, - Turkey Buzzard. 
2. NAUCLERUS FURCATUS, Swallow-tailed Hawk. 
3. TROGLODYTES AMERICANUS, Wood Wren. 
4, VERMIVORA SWAINSONI, Whistling Warbler. 
Aq 5. VERMIVORA PEREGRINA, Tennessee Warbler. 
6. SYLVICOLA PARUS, Hemlock Warbler. 
7. MuscIcAPA FLAVIVENTRIS.  Yellow-bellied Warbler. 
8. GARRULUS CANADENSIS, Canada Jay. 
9. EMBERIZA LINCOLNI, Blue-striped Bunting. 
10. LINARIA ROREALIS, Mealy Redpoll. 
11. Picus HIRSUTUS, Banded Woodpecker. 


. EcTopIsTES CAROLINENSIS, Carolina Turtle-dove. 


i 
bo 


e 


a 


Lk. 


OM NAT RNP 


fad jek peel 
prs 


. TRINGA. CINCLUS, 

. PHALAROPUS FULICARIUS, 
. HoLOPODIUS WILSONI, 

. PHALACRACORAX CARBO, 


STERNA ARCTICA, 


. STERNA CANTIACA, 


STERNA DOUGALLII, 
LARUS SABINA, 
LARUS TRIDACTYLUS, 
LuTRIS BUFFONI, 


. ANAS PENELOPE, 


ANSER ALBIFRONS, 


. ANSER HUTCHINSI, 
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Black-breasted Sandpiper. 
Red Phalarope. 

Wilson’s Holopode. 
Cormorant. 

Arctic Tern. 

Sandwich Tern. 

Roseate Tern. 

Fork-tailed Gull. 


‘ 
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Kittiwake, or Three-toed Gull. 


Arctic Hawk- gull. 
European Widgeon. 
White-fronted Goose. 
Hutchins’s Geose. 


REPTILES. 


CHELONIA MYDAS, 
SPHAHGIS CORIACEA, 
TRIONYX FEROX, 
EMYS RUBRIVENTRIS, 


‘EMyS MUHLENBERGII, 


EMMYS GEOGRAPHICA, 


EMYs PSEUDOGEOGRAPHIOA, 
KINOSTEMON PENNSYLVANICUM, 


CIsTUDA BLANDINGII, 


. SCINCUS FASCIATUS, 


CLAMARIA AMCGNA, 


Green Turile. 
Leather Turtle. 
Soft-shelled Turtle. 
Red-bellied Terrapin. 


Muhlenberg’s Tortovse. 


Geographic Tortoise. 


Pseudogeographic Tortoise. 


Mud Tortoise. | 
Blanding’s Bozx-tortoise. 
Blue-tailed Skink. 


Red-snake. 
. TRIGONOCEPHALUS CONTORTRIX, © Copperhead. 


—_—_—= 


AMPHIBIA. 


. SCAPHIOPUS SOLITARIUS, 


HYLODES PICKERINGI, 
HYLODES GRYLLUS, 
SALAMANDRA SALMONEA, 
SALAMANDRA FASCIATA, 


SALAMANDRA LONGICAUDA, 


SALAMANDRA BILINEATA, 
SALAMANDRA COCCINEA, 
SALAMANDRA GLUTINOSA, 


. TRITON TIGRINOUS, 
MENOBRANCHUS LATERALIS, 


Hermit Spadefoot. 
Pickering’s Hylodes. 
Cricket Hylodes. 


Salmon-colored Salamander. 


Blotched Salamander. 
Long-tailed Salamander. 


Scarlet Salamander. 
Blue-spotted Salamander. 
Tiger Triton. 

Banded Proteus. 


MENOPOMA ALLEGHANIENSIS, Allegany Hellbender. 


_Striped-backed Salamander. 


(C.) 
ADDITIONS TO THE CABINET, PRINCIPALLY FOSSILS. 


Ce ee 


- From Prof. E. F. B. ORTON, Albany. 
Foss1ts from the Chemung group. 
Remains oF Fisues, from Old Red sandstone. 


From ROBERT HOWELL, Tioga County. 
Fossits from the Chemung group. 
INDIAN RELICS. 

From LEDYARD LINCKLEAN, Cazenovia. 
REMAINS OF FisHEs, from Corniferous limestone. 


From JOHN L. COON, Albany. 
Foss Mouuusx, from Schenectady. 
From Réy. 8. If. CALHOUN, Syria. 


Fosstt Fisies, MortiusKs, Zoornites, and Cones, of Cedars of Leba- 
non, from Mount Lebanon, Syria. ne 


From WILLIAM DUNN, Utica. 
SKELETON OF A PORCUPINE. 


| From BENJAMIN ALLEN, Utica. 
SLATE oF PortTAGE Rock, used for flag-stones, Covert, Seneca county. 
Buock or Cornirerous Limestone, Cassville, Oneida county. 
From W. W. FROTHINGHAM, Albany. 


Coat Prants, from Pennsylvania. 


From HENRY A. GREEN, Mount Morris. 
Native Atvum, from the Portage slate rocks. 


From HIRAM COLE, Albany. 
A Banpep PrRorevs. 


From GARRITT HARDICK, Waterford. 
INDIAN ORNAMENT of stone, from Barry, Orleans county. 
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From the SMITHSONIAN INSTITUTION. 
Sxin or Crnomis LupocRIANUS, Prairie Dog, New Mexico. 
‘“ SozuRus FossoR, Great Ground Squirrel, California. 
‘© GxoMYS BURSARIUS, Gopher, Iowa. 
“ SpprMoPHYLUSs 13-stRIATUS, 13-lined Squirrel, California. 
“ SprerMopHyLus, California Ground Squirrel, California. 
os Hrspreromys LEucopus, Deer Mouse, Massachusetts. 
‘“ Sorex DEKAYI, Dekay’s Shrew, New York. 
SKULL oF SoREX PLATYRHINCUS, Eared Shrew, New York. 
. CASTOR CANADENSIS, Beaver. 


From Miss HANNAH T. LAWRENCE, Bay Side, Long Island: By Roserr 


TOWNSEND, Esq., Albany. 


Seven specimens of GOLD-BEARING QuARTZ, from the mines of Cakeinll 
Fremont, California. 


Unique Fossit, found: by J. R. Sims, in Plainfield, Otsego county, 
in 1836. 
*Metroric Stone. Bethlehem, Albany county. 


From Prof. C.U. SHEPARD. | ; 
Mereoric Iron, from South Africa. 


From B. P. JOHNSON, Albany. 
Native Copper AND SILVER, from the Cliff mine, Lake Superior. 


From J. P. BARNUM, Locke, N. Y. 
CrINOID AND Fossin Puant, Genesee slate, Moravia. 


From JOHN STANTON GOULD, Esq., Hudson, N. Y¥. 
An Inp1an PEstTLE, froma gravel pit twenty feet below the surface of 
the earth. 


Deposited by Dr. F. B. HOUGH, of Albany. 


CoLPOcERAS VINGATUM, described by Prof. Hau, in Regents’ Report 
for 1850. © 


* Found in the town of Bethlehem, seven miles below Albany. ‘The finder was standing “in 
the door of his house, between seven and eight o’clock in the morning of the 11th of August, 
1859. Heard an explosion, which was loud, and which brought him to the door. Heard 
what he thought was a stone thrown against the house; saw this specimen fall and picked it 
up. The man is ignorant, but appears honest and truthful. 


List 01 Geological and Mineralogical Specimens donated to the 


State Cabinet by T. Apoleon Cheney. 


. BLockK, containing fossils: Locality, Cherry creek, N. Y. Five spe- 


cimens. 


. Fosstts: Locality, Cherry creek, N.Y. Five specimens. 
. Corats: Locality, Cherry creek, N. Y.. Three specimens, 
. CoxGLOMERATE formations: Locality, Elyria Falls, Ohio, and Cherry 


creek, N. Y. Four specimens. 


. PLATYCERAS PLIcATUM: Locality, Lexington, Ky. One specimen. 
. Lapis OLERIS: Locality, Leon, N. Y. Onze specimen. 

. Buiocks: Locality, Ohio. Two specimens, 

. PETRIFIED moss: Locality, Sandusky, Ohio, (found biden a large 


spring.) . One specimen. 


. CRYSTALIZATION: Locality, Mammoth cave, Ky. Onze specimen. 

. Rock : Locality, Georgia. One specimen: 

- CoppER ORE: Locality, Lake Superior. One specimen. 

. Iron Ont, ANTHRACITE CoAL, &c.: Locality, Pennsylvania. Three 


specimens. Twenty-seven specimens in all. December 30, 1859. 


DONATION FROM LOUIS CHENEY. 


. Brock, Chemung group, containing fossils. Oze specimen. Janu- 


ary 20, 1860. 


DONATION FROM JULIA E. CHENEY. 


. Bark-cLors, manufactured by the Indians. Ozespecimen. January 
20, 1560. | 


DONATIONS 


To the Historical and Antiquarian collections in the State Cabinet of 


di 


bo 


Natural History. From T. APoLEON CHENEY. 


OnE CRANIUM, nearly ae from the lpr phen pie near 
Irving. | a ee 


. FraaMent or Crantum; from same entrenchment, containing teeth. 
. Fraqwunts or Granta, from the Bone ee Eby Nine speci- 


mens. 


. Fragments oF CRANTA; from the mound at Conewango. Two Bpe 


cimens. 


. FRAGMENTS OF THE OS FEMUR, superior and Tower ‘extremities, 


from the Conewango mound: 


. Bonrs,—femur, tibia, fibula. &&. Temspecimens. From the triiies 


enclosure and bone-pits, in Gerry. 


. ANCIENT Potrery. Three specimens. From ys ‘Coitehangme 


Indian Reservation. ~-- eh -anO Aaa = 


. FRAGMENT oF AN’ AMULET, from Conewango mound: 

. FRAGMENT oF A TomAHAWKX, from Randolph mound. 

. ANcIENT SPADE oR PicKaxkE, from enclosure near Randolph. 
. Fisaing InstRUMENTS. ‘Two specimens. 

. Srone Curses; from various:enclosures. ‘Six specimens. 

. CoRN-POUNDERS.\) Two specimens. | 
. Disks. Two specimens. 

. Rounp Stone Bars. Two specimens. 
. FRAGMENTS OF Pipss. Two specimens. 


OrHER ABORIGINAL Retics, from various enclosures. Five die 
. mens. 


. Large KNIFE or ie ak made in Canada, and a by the. Soidiens 


in the Revolutionary war, and war of 1812. Obtained of JoHN 
SNIDER, Cattaraugus Reservation, Dec. 30, 1859. 


(D.) 


CATALOGUE 
Of the Reigen Collection 


MAZATLAN MOLLUSCA, 


PRESENTED TO THE STATE CABINET BY 


PHILIP P. CARPENTER, Ph.D, 


OF WARRINGTON, ENGLAND; 


BEING THE FIRST DUPLICATE OF THE COLLECTION PRESENTED 
TO THE BRITISH MUSEUM. 


EXTRACTS 
From the Preface to the Descriptive Catalogue of the British 


Museum, 


Tue Collection, from which the shells described in the following 
pages have-been carefully selected, was made at Mazatlan (Jat. 23° 
N., Jong. 107° W.), during the years 1848 - 50, by a Belgian gen- 
tleman named Freperick Reicen. The bulk of it was sent to Liver- 
pool for sale in 1851, and circumstances enabled me to make a 
searching examination of it. Dr. Gray having requested that the 
(comparatively) small selection which I had made for my own use 
should be deposited in the British Museum, I judged it conducive 
to the interests of science to obtain possession of the whole of the 
then-remaining stock, which was about to be dispersed; and to 
select as many specimens as might be required (1) to illustrate the 
local fauna of a known station at the mouth of the Gulf of Cali- 
fornia; and (2) to exhibit the amount of variation, whether great 
or little, observed in comparing together large numbers of indivi- 
duals in the various species. The latter object appeared of no slight 
importance, especially for the sake of inland naturalists; who have 
usually to depend on the very limited number of specimens which 
are to be seen in public, still more so in private collections. 

The series of shells here enumerated* is presented to the Trustees 
of the British Museum, and accepted by them, on the following 


‘conditions : (1) That it be preserved separate and intact, as a local 


collection; (2) That it be always open to the use of students, subject 
to the usual conditions; (3) That the donor be allowed to arrange 
the collection in its permanent place of abode; and (4) That a 
Descriptive Catalogue of it be printed under the direction of the 
Trustees. 

The collection consists of about 8873 specimens (2505 Bivalves, 


* The series presented to the New-York State Cabinet is an exact duplicate of that presented 
to the British Museum, and has been accepted on the same conditions, except the printing of the 
Descriptive Catalogue. 
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&c., and 6368 Univalves), mounted on 2529 glass tablets*. The 
number to the left refers to the species; that to the right, to the 
tablet in the Catalogue. Of the minute specimens, magnified sketches 
are given, drawn under the microscope with Chevallier’s prism-disc. 
The principal part of the money required for the purchase of the 
shells has been generously and without solicitation provided by 
Hersert Tuomas, esquire, of Bristol. For the remainder, and for 
all the work, from the first sorting and washing to the permanent 
allocation (including no inconsiderable share in the manual labor 
of printing), I am alone responsible. 
The duty of writing the Catalogue was intrusted to me by Dr. 
Gray. I was ill fitted for it, (1) by almost entire ignorance of con- 
chological literature, and (2) by living in a country town, with 
extremely limited access to scientific books and collections. There 
did not appear, however, any competent naturalist) who possessed 
the absolute essentials of time and full access. to the Mazatlan mate- 
rials. I therefore undertook the task, trusting that its acknowledged 
deficiencies might in some measure be compensated for by great 
patience and care in the faithful use of those: means of information 
which were within my reach}. I have endeavoured to make it a 


* The following are the advantages of this mode of preserving specimens, either in’ public or 
private collections : (1) Both sides of the shell can be seen, thus combining the advantages of 
mounting with those of leaving loose; (2) The drawers or cases can be lined with any coloured 
paper that happens best to display the particular series: very dark purple or black, glazed, will 
generally be found most suitable; (3) The tablets and shells can be cleaned as they stand, with- 
out remounting; (4) The tablets are extremely cheap, and can be rapidly cut to any required 
size. To write the names, white paint should be worked with a pestle in a little turpentine, till it 
is thin enough to pass through a fine steel pen. The strongest’ cenient is common shell-lac dissolved’ 
in spirit; but the bleached liquid glue has a better appearance. The minute shells in the collec- 
tion are cemented with canada balsam to strips of thin glass, which are fastened into the corks of 
test tubes. : 

{ In the course of the inquiry, I have met with the greatest kindness from naturalists, most of 
whom were previously unknown to me, but to whom I applied for assistance. To Hueu Cumine, 
esquire, I am under extraordinary obligations for his singular urbanity, in allowing the unre- 
stricted use of his invaluable collections, his library, and his original information to a complete 
stranger. Dr. A. A. GouLD, of Boston, U.S., intrusted to my care, and to the perils of the At- 
lantic, the whole of his collections and notes from the West Americau coast, for comparison with 
those known in this country. To Dr. Gray and R. M‘AnprREw, esquire, I am indebted for the 
long use of valuable works, and for advice and assistance throughout. Prof. Dr. DunKksr, of 
Marburg, gave me valuable aid in the Mytilide; J. D. Gasxorn, esquire, in the Cypraeade and 
Columbellide; L. REEVE, esquire, in the Patellide; W. CLARK, esquire, and W. BEay, esquire, 
in the Cacide; J. ALDER, esquire, in that family and in Jeffreysiade, and Miss Steere in the 
Olivide. S. HANEY, esquire, allowed me the use of his collection (representing the Havre 
division of M. RE1GEN’s stores), and, along with R. D. DARBIsHIRE, esquire, Dr. Batrp, 
Messrs. H. & A. ADAMS, Rey. T. Htncxs, S. P. WoopwarpD, esquire, and F. ARCHER, esquire, 
gave the benefit of critical judgment whenever solicited. I am also under great obligations to the 
officers of various public museums and libraries, for the kindness with which they have attended 
to my requests. One whose promised aid would have been of invaluable service, and whose 
friendly encouragement mainly induced me to undertake the work, was, at its commencement, 
suddenly removed from the field of labour which was opening before him with such promise in 
the Metropolitan University of Scotland. 
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companion to Prof. C.B.Apams’s extremely valuable Catalogue of 
the Shells of Panama, which belong to the same great Tropical 
Fauna of Western America. 

An estimate of the value of the Reigen Collection as a geographi- 
cal authority, and a comparison of it with other neighbouring 
faunas, will be found in the “ Report of the present state of our 
knowledge of the Mollusca of the West Coast of North America,” 
presented to the British Association in September 1856, and pu- 
blished in its’Transactions, pp. 159 e¢ seg. The only account of the 
Shells of Mazatlan previously known, is Dr. Menxe’s list of the 
species brought. by Mr. H. Mexcurrs, published in the Zeitschrift 
Sir Malacozoologie, 1847 - 51. An analysis of these is given in the 
Brit. Assoc. Reports, pp. 235 — 239. 

The species of Bryozoa* (now first, I believe, included in a cata- 
logue of Mollusca, although generally azknowledged by naturalists 
- to belong to that Subkingdom), have been described by G. Busx, 
esquire, with his usual kindness. The class is named as in Dr. W. 
B. Carpenter’s “ Principles of Comparative Physiology, 1854.” The 
name Polyzoa is believed to have precedence : but while the names 
of genera and species are proper names, and therefore ought to fol- 
low the law of priority, the arrangement of classes and orders is a 
matter of opinion; and it appears allowable to make use of those 
names, whenever given, which best express the leading characteri- 
stics of the division. For this reason, Palliobranchiata and Lamelli- 
branchiata are used instead of the older names Conchifera and (or 
- rather, including) Brachiopoda;' Proboscidifera, for Zoophaga, &e. In 
the present case, when the names of a supposed order (of polypes) 
becomes entitled to rank as a class (of molluscs), and as such has 
to be learned in common schools, it appeared very important to 
select a name that could not easily be confounded with athens of 
similar sound. 

In the Bivalves, the order of Prof. E. Forzegs, nidiptied by Mr. 
Woopwarp in his invaluable “ Manual of the Mollusca,” has been 
mainly followed; in the Univalves, that of Dr. Gray, who obliging- 
ly lent me the proofsheets of his “ Systematic Arrangement of the 
Mollusca,” now passing through the press. 

Having found considerable difficulty in the identification of spe- 
cies, When Lamarckian genera are retained without division, al- 


* The Crustacea, Cirripedes, Annelids, Radiata, &c. found in She Reigen Collection, are de- 

- posited in the Warrington Museum; which has the honour of being the first Free Museum and 

Library established in the manufacturing districts. Duplicate series of the shells can be obtained 
through the Curator. 


[Senate, No. 89.] 4 


26 } [Senate 


though now as numerous and diversified in recorded forms as were 
many of the Linnean genera in the days of Lamarck, I have freely 
adopted many of the generic names recently proposed, and have 
even, in some few cases, added to them. It is a matter of secondary — 
importance, whether an accurately defined group takes rank as a 
mere section in a subgenus, or as a leading division in a family; but 
the binomial designation is much easier for reference, than that by 
sections. For ordinary purposes, it may be sufficient to cite the lower 
division, the genus (like the family, etc.) being implied. When the 
genus is required, it should have been always quoted, as it is in n the 
later sheets, thus : (Terebra) Myurella albocincta*. 

In naming the genera and species, I have almost always followed 
(to the best of ‘my knowledge) the law of priority, with the modifi- 
cations authorized in the Brit. Assoc. Rep. 1842, pp. 109 et seg. In 
a few cases, however, in which different forms have been described 
as distinet species, which I have thought it necessary to unite, I 
have chosen that name (irrespective of priority) which represents 
the typical -state of the species. By this means, those who are not 
satisfied withthe union can keep the accustomed namés for those 
forms which they regard as distinct, without adding to the confusion. 
Thus the name Dione chionea of Menxe is chosen, being applicable 
to the whole species, of which D. squalida (SowExsy), D. biradiata 
(Gray), D. chione (Sowrrsy, pars), and perhaps D. elegans (Kocu), 
had been previously described from peculiar forms. | 

To have dispensed with no fewer than 104 species constituted by 
naturalists of reputation (exclusive of synonyms), and at the same 
time burdened science with the names of 222 new ones, in a list 
numbering not quite 700 species, may seem extremely presumptuous 
in so inexperienced an author; as also may the opinions freely 
expressed on various recorded statements. But fresh sources of in- 
formation must always be expected to modify judgments formed 
from insufficient materials; and, as a naturalist should desire truth 
above all things, and bias to save others the necessity of wading 
through the same labyrinth of errors from which he has with dif- 
ficulty extricated himself, it appears a duty to lose no opportunity 
of correcting those statements in previous works which are liable to 
create confusion. The first person has been frequently used to show 
that the statement put forth is not necessarily a fact, but simply 


# ; 
* It would save much confusion, if those who divide genera would always make the subordinate 
names of the same gender with the original genus; also if authors, in describing new species in 
old genera, the modern divisions of which are not generally recognized, would avoid repeating a 
name already given in another of the sectional groups. Vide Brit. Assoc. Reports, loc. cit. 
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my interpretation of a fact; and for a similar reason I have freely 
employed the mark of uncertainty [?], which is to be understood 
as always referring to what follows, and not the word going before. 
Thus Bulla ?nebulosa (Goutp), signifies that it is uncertain whether 
_ the Bulla belongs to Gouty’s speciesy while ?.Alaba conica signifies 
that the generic position of the species conica is doubtful. 

As the proposed object was to exhibit all that was known of a 
local fauna, many species are described from more or less imperfect 
materials, which would not have been noticed if from a mixed 
collection. The same course is usually followed in describing fossils 
of any given formation, where objects are carefully noted that a 
mere collector of “ good shells” would cast aside as worthless. There 
appears no reason for denying all knowledge of existing forms, 
merely because that knowledge is not as full as may be desired. 


PHILIP P. CARPENTER. 


‘Warrington : April 22, 1857. 


CATALOGUE OF THE MAZATLAN MOLLUSCA. 


CLASS BRYOZ OA. 


FAMILY MEMBRANIPORIDA. 


1 Membranipora denticulata, 
2 Membranipora gothica ; 

3 Lepralia atrofusca, 

4 Lepralia trispinosa, 

5 Lepralia mazatlanica, 

6 Lepralia rostrata, 

7 Lepralia marginipora, 

8 Lepralia hippocrepis, 


2) 
10 


11 
12 
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Lepralia humilis, 
Lepralia adpressa. 


FAMILY CELLEPORIDA. 


Cellepora papilleformis, | 
Cellepora cyclostoma. 


FAMILY DISCOPORADA. 
Defrancia intricata. 


CLASS TUNICATA. 


Omnia adhuc ignota. 


J 


\ 


CLASS PALLIOBRANCHIATA. 


FAMILY DISCINIDA. 
14 Discina cumingii. 


CLASS LAMELLIBRANCHIATA. 


FAMILY PHOLADIDA. 
15 Pholadidea melanura, 
16 Pholadidea ? curta ; 
17 Parapholas calva, 
18 Parapholas acuminata ; 
19 Martesia intercalata ; 


20 


FAMILY GASTROCHANIDA., 


21 Gastrochena truncata, 
22 Gastrochzena ovata. 


FAMILY SAXICAVIDA. 
23 Saxicava arctica. 


FAMILY PETRICOLIDA. 
24 Petricola robusta, 
25 Petricola ventricosa, 
26 Petricola ————— 
27 Rupellaria lingua- felis, 
‘28 Rupellaria exarata, 


29 Rupellaria 


FAMILY CORBULIDZ. 
Corbula bicarinata, 
Corbula biradiata, 
Corbula pustulosa, 
Corbula ? ovulata, 
Corbula —————; 
Spheenia fragilis. 


FAMILY PANDORIDA. 
Lyonsia picta. 


FAMILY SOLECURTID. 
Solecurtus affinis, 
Solecurtus politus, 

? Solecurtus 


FAMILY TELLINIDA. 


Semele flavescens, 
Semele ? venusta ; 
Cumingia lamellosa, 
Cumingia trigonularis, 
Cumingia californica, 
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45 Cumingia ————; 


46 Sanguinolaria miniata ; 
47_Tellina rufescens, 

48 Tellina broderipii, 
49 Tellina ? mazatlanica, 
50 Tellina dombei, 

51 Tellina felix, 

52 Tellina straminea, 

53 Tellina donacilla, 

54 Tellina punicea, 

50 Tellina ? cumingii, 
56 Tellina ? eburnea, 

57 ? Tellina regularis, 
58 Tellina lamellata, 

59 Tellina ? puella, 

60 Tellina ? delicatula, 
61 Tellina brevirostris, 
62 Tellina ?denticulata, 
63. Tellina versie bil 


64 Tellina 


65 Tellidora ant ; 
66 Strigilla (Tellina) carnaria, 
67 ?Strigilla lenticulata ; 


FAMILY DONACIDA. 
69 Iphigenia altior, 
70 Iphigenia ? levigata ; 
71 Donax carinatus, 
72 Donax rostratus, 
73 Donax transversus, 
74 Donax assimilis, 
75 Donax puncto-striatus, 


755 Donax puncto-striatus var. 


76 Donax conradi, 
77 Donax navicula. 


FAMILY MACTRIDA. 


78 Mactra exoleta, 
79 Mactra (Spissula) fragilis, 


80 Mactra (Mulinia) angulata ; 
81 Gnathodon (Rangia) mendicus. 


FAMILY VENERIDA. 
82 ?Clementia gracillima ; 
83 Trigona radiata, 
84 Trigona humilis, 
85 Trigona argentina, 
86 Trigona ? crassatelloides, 
87 Trigona planulata ; 
88 Dosinia ? ponderosa, 
89 Dosinia anne, 
90 Dosinia dunkeri ; 
91 Cyclina subquadrata ; 
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92 Dione aurantia, 

93 Dione chionza, 

94 Dione rosea, 

95 Dione lupinaria, 

96 Dione ?vulnerata, 

97 Dione ? brevispinosa, 

98 Dione circinata, 

99 Dione concinna ; 
100 Cytherea petechialis ; 
101 Venus (Chione) gnidia, 
102 Venus (Chione) amathusia, 
103 Venus ( ? Chione) ‘ 
104 Venus (? Chione) distans, 
105 Venus (Chione) crenifera, 
106 Venus (Chione) 2 undatella, 
107 Venus (Chione) columbiensis, 
108 Venus ( ? Chione) ————— ; 
109 Tapes histrionica, 
110 Tapes grata, 
111 Tapes squamosa ; 
112 Anomalocardia subrugosa, 
113 Anomalocardia subimbricata. 


FAMILY ASTARTIDA. 


114 Circe margarita, 

115 ? Circe subtrigona ; 

116 Gouldia pacifica, 

117 Gouldia varians ; 

118 Cardita californica ; 

119 ? Venericardia —-; 
120 ? Trapezium 


FAMILY CHAMIDA. 
121 Chama frondosa var. mexicana, 


[cxelatus,| 121 Chama ?frondosa var.fornicata, 


122 Chama spinosa, 
123 Chama ? exogyra. 


FAMILY CARDIADZ. 


124 Cardium (Levicardium) elatum, 
125 Cardium procerum, 
126 Cardium ?senticosum, 


127 Cardium 


128 Cardium ————— (8), 
|129 Cardium — (¢), 
130 Cardium ————— (qd), 
131 Cardium ——-—— (e), 


132 Cardium (f); 
133 Cardium alabastrum, 


134 Cardium graniferum, 
135 ?Cardium ~—-—— (g). 


FAMILY LUCINIDA. 


136 Lucina (Codakia) tigerina, 
137 Lucina ¢ punctata, 


159 
160 
161 
162 
163 


Lepton umbonatum ; 
Pythina subleevis ; 
Montacuta elliptica, 

? Montacuta subquadrata, 
Montacuta 


_ FAMILY CYCLADIDA. 


Cyrena olivacea, 
Cyrena mexicana. 


164 
165 


FAMILY UNIONIDA. 
Anodonta ciconia. 


166 


FAMILY MYTILIDA. 


Mytilus palliopunctatus, 
Mytilus multiformis ; 

169 Septifer cumingii ; 

170 Modiola capax, 

171 Modiola brasiliensis, 
1716 Modiola brasiliensis var. 
[mutabilis ; 


167 
168 


172 Crenella coarctata ; 
173 Lithophagus attenuatus, | 
_ 174 Lithophagus calyculatus, 
175 Lithophagus plumula, 

176 Lithophagus aristatus, 

177 Lithophagus cinnamomeus, 
178 Leiosolenus spatiosus, 

179 Leiosolenus 


| 
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138 Lucina ?annulata, \ FAMILY ARCADA. 
139 Lucina ? muricata, 180 Arca grandis, 
140 Lucina excavata, 181 Arca multicostata, 
141 Lucina ; 182 Arca ? labiata, 
142 Lucina pectinata, 183 Arca bifrons, 
143 Lucina cancellaris, 184 Arca tuberculosa, 
' 144 Lucina mazatlanica, 185 Arca reversa, 
145 Lucina prolongata, 186 Arca ? brevifrons, 
146 2? Lucina ; 187 Arca onaxE aie 
147 Lucina ? eburnea, 188 Arca 
148 Lucina ; 189 Byssoarca pacifica, 
149 2 Fimbria 190 Byssoarca mutabilis,’ 
“a 191 Byssoarca fusca, 
FAMILY DIPLODONTIDA. 192 Byssoarca vespertilio, 
150 Diplodonta semiaspera, 193 Byssoarca illota, 
150 Diplodonta semiaspera var. |194 Byssoarca gradata, 
[discrepans,| 195 Byssoarea solida ; \ 
151 Diplodonta obliqua, 196 Pectunculus inequalis, » / 
152 ? Diplodonta serricata. _|197 Pectunculus ? multicostatus. 
FAMILY KELLIADA. FAMILY NUCULIDA. 
153 Kellia suborbicularis ; 198 Nucula ? exigua ; 
154 Lasea ? rubra, 199 Leda 2 elenensis. 
‘155 Lasea trigonalis, 3 
156 ? Lasea oblonga ; _ FAMILY AVICULIDA. 
157 Lepton clementinum, 200 Pinna maura, 
158 Lepton dionzum, 201 Pinna lanceolata, 


202 
203 
204 
205 
206 


Pinna ? rugosa ; 

Avicula sterna ; 
Margaritiphora fia briatey : 
Isognomon chemnitzianum, 
Isognomon janus. 


FAMILY PECTINIDZ. 


207 Pecten circularis. 


| 


FAMILY SPONDYLIDA. 
208 Spondylus calcifer, 
209 ?Spondylus : 
210 Plicatula penicillata. 


FAMILY OSTREIDA. 


211 Ostrea iridescens, 
212 Ostrea virginica, | 
213 Ostrea columbiensis, 
214 Ostrea conchaphila, 


»|2146 Ostrea ?conchaphila var. | 


[palmula, 


215 Ostrea 


FAMILY ANOMIADA. 


216 Placunanomia pernoides, 
217 Placunanomia foliata, 

218 Placunanomia claviculata ; 
219 Anomia lampe ; j 
220 2 3 _-_ 
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| CLASS PTEROPODA. 


Omnia adhuce ignota. 


CLASS GASTEROPODA. 


+ ‘ Z ~ 
FAMILY CYLICHNIDZ. 250 Lophyrus striato-squamosus ; 
221 Cylichna luticola ; | 251 ? Tonicia forbesii ; 
222 Tornatina infrequens, 252 Lepidopleurus sanguineus, 
223 Tornatina ecarinata. 253 Lepidopleurus clathratus, 
254 Lepidopleurus bullatus, 
FAMILY BULLID A, 2545 spf ign aaa bullatus var. 
224 Bulla adamsi, [calciferus, 
225 Bulla ? nebulosa, 255 2 ‘Leptin macandrei, 
226 Bulla ? quoyii, 256 ? Lepidopleurus beanii : 
227 Bulla exarata, 257 Chiton flavescens ; 
228 Bulla ; 258 Acanthochites arragonites. 


229 Haminea cymbiformis. 
’ FAMILY PATELLIDZ. 


FAMILY TESTACELLIDH. | 259 Patella mexicana, : 
230 Glandina albersi, 260 Patella pediculus, 
231 Glandina turris. 261 Patella discors ; 


262 Nacella 
FAMILY HELICIDA. 


232 Orthalicus zebra, _ FAMILY ACMAID&. 
233 Orthalicus ziegleri, 263 Acmzea mesoleuca, 
234 Orthalicus ? mexicanus. |264 Acmeea fascicularis, 
265 Acmea patina, 
266 Acmea persona, 
267 Acmeea scabra, 
268 Acmezea mitella ; 
269 Scutellina navicelloides. 


FAMILY AURICULIDA. 
235 Melampus olivaceus. 


FAMILY LIMNEID JB. 
236 Aplexa aurantia, 
237 Aplexa elata: 
238 Planorbis tumens. 


FAMILY GADINIADA. 
270 Gadinia pentegoniostoma. 


FAMILY FISSURELLID A. 


271 Fissurella virescens, 
272 Fissurella barbadensis, 
273 Fissurella rugosa, 
'274 Fissurella nigrocincta, 


FAMILY SIPHONARIADA. 


,239 Siphonaria lecanium, 
240 Siphonaria sequilirata, 
241 Siphonaria , 


FAMILY IANTHINIDA. 975 Fissurella , 
242 Janthina striulata, _ |276 Fissurella alba, ; 
242 Ianthina striulata var.contorta, 277 Fissurella peruviana, 
243 Ianthina decollata. 278 Fissurella spongiosa ; 
279 Glyphis inzequalis, 
FAMILY DENTALIAD 2. 280 Glyphis alta ; 
244 Dentalium liratum, _ 281 Rimula mazatlanica. 


245 Dentalium hyalinum, 


246 Dentalium corrugatum, “FAMILY HALIOTIDA. 


247 Dentalium ? pretiosum. ~ Nihil. 
FAMILY CHITONID. FAMILY TROCHID&. * 
248 Lophyrus articulatus, - |282 Callopoma (Turbo) fluctuosum ; 


249 Lophyrus albolineatus, 283 Phasianella perforata, 


‘ 
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283d Phasianella perforata var. | 
[striulatus, 

_ 284 Phasianella compta ; 

. 285 Bankivia varians ; 

286 Uvanilla (Imperator) olivacea, 

287 Uvanilla inermis, 

Uvanilla, unguis ; 

Trochus versicolor, 

Trochus macandree ; - 

Omphalius ? rugosus var. 
[rufotinctus, 

Omphalius viridulus, 

Omphalius ligulatus, 

Omphalius globulus ; 

Vitrinella panamensis, 

Vitrinella parva, 

? Vitrinella decussata, 

Vitrinella monile, 

Vitrinella monilifera, 

Vitrinella lirulata, 

Vitrinella subquadrata, 

Vitrinella bifilata, 

Vitrinella bifrontia, . 

Vitrinella perparva var.nodosa, 

Vitrinella exigua, 

Vitrinella coronata, 

? Vitrinella annulata, 

Vitrinella cincta, 

Vitrinella carinulata, 

? Vitrinella naticoides, 

? Vitrinella planospirata, 

? Vitrinella orbis ; 

? Liotia carinata, 

? Liotia striulata, 

? Liotia c-b-adamsil, 

? Liotia : 

?Globulus tumens ; 

Kthalia pyricallosa, 

Kthalia lirulata, 

Ethalia pallidula, 

Kthalia carinata, 

Kthalia amplectans ; 

Teinostoma amplectans, 

Teinostoma substriatum ; 

Trochus 


289 
290 
291 


292 
293 
294 
2995 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
d21 
322 
323 
324 
325 


FAMILY NERITIDZ. 
Nerita scabricosta, 
Nerita bernhardi ; 
Neritina cassiculum, 
Neritina picta. 


326 
327 
328 
329 


_ FAMILY VANICORID A. 


3830 Vanicoro cryptophila. 
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FAMILY CALYPR&IDA. 


Trochita ventricosa ; 
Galerus conicus, 
Galerus mamillaris ; 
Crepidula aculeata, 
Crepidula dilatata, 


336 Crepidula ?dorsata var.bilobata,. 


337 
338 
339 
340 
341 
342 
343 
344 
B45. 


346 
347 
348 
349 
300 
301 


352 


Crepidula excavata, 

Crepidula adunca, © . 
Crepidula incurva, 

Crepidula onyx, 

Crepidula nivea, 

Crepidula ? unguiformis ; 
Crucibulum imbricatum, 
Crucibulum spinosum ; 
Calyptreea cepacea. 


FAMILY CAPULIDA. 
Hipponyx serratus, 
Hipponyx antiquatus, 
Hipponyx planatus, 
Hipponyx barbatus, 
Hipponyx (Amalthea) grayanus; 
Capulus —— ; 


FAMILY VERMETIDA, 
Aletes centiquadrus, 


3025 Aletes centiquadrus var. 


303 
304 
399 


[imbricatus, 
Aletes margaritarum ; 
Vermetus eburneus ; 
? Bivonia contorta, 


3555 2? Bivonia ? contorta var. 


856 
857 
358. 
359 


360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 


: [indentata, 
? Bivonia albida, ~ 
? Bivonia (a), 
? Bivonia (d) ; 


Petaloconchus macrophragma. 


FAMILY CACIDAL. 
Caecum insculptum, 
Ceecum subspirale, 
Ceecum abnormale, 
Caecum obtusum, 
Ceecum liratocinctum, 
Caecum heptagonum, 
Ceecum elongatum, 
Czecum subimpressum, 
Ceecum firmatum, 
Cecum clathratum, 
Ceecum quadratum, 
Ceecum undatum, 
Ceecum leve, 

Ceecum farcimen, 
Ceecum glabriforme, 
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375 Cecum corrugulatum, 
376 Ceecum dextroversum, 
877 Czecum reversum, 
378 Czecum teres. 


FAMILY TURRITELLIDZ. 


379 Turritella goniostoma, 
380 Turritella tigrina. 


FAMILY CERITHIAD.2Z, 


381 Cerithium maculosum, 
382 Cerithium ?famelicum, 
383 Cerithium ? uncinatum, 
384 Cerithium @), 
385 Cerithium alboliratum, 

386 Cerithium (2), 


387 Cerithium stercus-musearum, 


388 Cerithium interruptum ; 
389 Vertagus gemmatus, 
390 Vertagus ——— ; 
391 Triforis alternatus, 

392 Triforis inconspicuus, 
393 Triforis ?infrequens ; 
394 Cerithidea montagnei, 
395 Cerithidea ? varicosa var. 


[mazatlanica. 


FAMILY LITORINIDA. 


396 Litorina conspersa, 
397 Litorina aspera, 
398 Litorina philippii, 
399 Litorina ‘ 
400 Litorina fasciata ; 
401 Modulus catenulatus, 
402 Modulus ’ 
403 Modulus disculus ; 
404 Fossarus tuberosus, 
405 Fossarus angulatus ; 
406 Isapis maculosa, 
407 ?Isapis 


FAMILY RISSOID A, 
408 Rissoina stricta, 
409 Rissoina 
410 Rissoina fe teahedia « ‘ 
411 Barleeia lirata ; 
412 2? Alvania excurvata, 
413 Alvania effusa, 
414 Alvania tumida, 
415 ? Alvania ————— ; 
416 ? Cingula ————— ; 
417 Hydrobia ulve, -- 
418 ? Hydrobia 


FAMILY JEFFREYSIAD ZA. 
419 Jeffreysia bifasciata, 
[Senate, No. 89.] 


33 


420 ? Jeffreysia alderi, 
421 Jeffreysia tumens, 
422 7? Jeffreysia 


FAMILY TRUNCATELLIDA, 
423 ? Truncatella 


FAMILY PLANAXIDAL. 


424 Planaxis nigritella ; 
425 Alaba supralirata, 
426 Alaba violacea, 

427 Alaba terebralis, 

428 Alaba alabastrites, 
429 Alaba scalata, 

430 2? Alaba conica, 

431 2? Alaba mutans, 

432 ? Alaba lagundula, 
433 ? Alaba ————— (a), 
434 ? Alaba ———_—— (6). 


FAMILY OVULIDA. 
435 Ovula variabilis. 


FAMILY CYPRAIDA. 


436 Cypreea exanthema ; 
437 Luponia ? spurea ; 
438 Aricia arabicula ; 
439 Trivia pustulata, 
440 Trivia radians, 


—— 
a 


‘|441 Trivia solandri, 


442 Trivia sanguinea, 
443 Trivia pulla, 
444 Trivia subrostrata. 


FAMILY CANCELLARIADS, 


445 Cancellaria urceolata, 
446 Cancellaria goniostoma. 


FAMILY STROMBIDA. 


447 Strombus galeatus, 
448 Strombus granulatus, 
449 Strombus gracilior. 


FAMILY TEREBRID A. 

450 Myurella albocincta, 
451 Myurella hindsii, 

452 Myurella subnodosa, 
453 Myurella rufocinerea ; _ 
454 Subula luctuosa ; 

455 Euryta fulgurata, 

456 Euryta aciculata. 


FAMILY PLEUROTOMID. 
457 Pleurotoma funiculata, 
458 Pleurotoma maculosa ; 
459 Drillia incrassata, 


s) 


460 


461 Drillia aterrima var: melchersi,| 510 


462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
A472 
473 


AT4 


475 
476 
ATT 
478 
479 
480 
481 
482 
483 


484 
485 
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Drillia sudis, 


? Drillia cerithoidea, 

Drillia zonulata, 

Drillia monilifera, 

Drillia albovallosa, 

Drillia albonodosa, 

Drillia luctuosa, 

2 Drillia hanleyi, 

Drillia poms 

Drillia —; 

Clathurella rava, 

Clathurella aurea ; 

Mangelia ? acuticostata var. 
[subangulata ; ; 


2 Cithara 


FAMILY CONIDZ. - 


Conus regularis, 
Conus purpurascens, 
Conus regalitatis, 
Conus arenatus, 
Conus puncticulatus, 
Conus gladiator, 
Conus nux, 

Conus ? sealaris, 

? Conus 


FAMILY SOLARIADA. 
Torinia ? variegata, 
Torinia ? granosa. 


FAMILY PYRAMIDELLID ZA. 


486 
A87 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 


Obeliscus ? conicus ; 
Odostomia sublirulata, 
Odostomia 
Odostomia lamellatd: 
Odostomia subsuleata, 
Odostomia vallata, 
Odostomia mammillata, 


ae) 


Odostomia tenuis ; 
Auriculina — (a), 
Auriculina — (bd), 
Auriculina tp) 5 
Parthenia scalariformis, 


Parthenia quinquecincta, 
Parthenia lacunata, 
Parthenia armata, 
Parthenia exarata, 
Parthenia ziziphina ; 
Chrysallida ovata, 
Chrysallida nodosa, 
Chrysallida rotundata, 
Chrysallida oblonga, 
Chrysallida communis, 
Chrysallida telescopium, 


1582 


| 


012 


509 Chrysallida reigeni, 
Chrysallida effusa, 
Chrysallida fasciata, 
Chrysallida ovulum, . 
Chrysallida clathratula, 
Chrysallida convexa, 
Chrysallida photis, 
Chrysallida indentata, 

? Chrysallida clausiliformis, 
Chemnitzia panamensis, 
Chemnitzia e-b-adamsii, 
Chemnitzia ? similis, 
Chemnitzia aculeus, 
Chemnitzia muricata, 
Chemnitzia ? affinis, 
Chemnitzia prolongata,. 


d11 


513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
528 
524 


525 Chemnitzia gibbosa, 

526 Chemnitzia - (a), 

527 Chemnitzia — (d), 

528 Chemnitzia (c), 

529 Chemnitzia —_——— (d), 

530 Chemnitzia aro 


531 Chemnitzia undata, 
Chemnitzia flavescens, ~ 
Chemnitzia terebralis, 
Chemnitzia tenuilirata, 
Chemnitzia unifasciata ; . 
Dunkeria paucilirata, 


Dunkeria subangulata, 


533 
534 
5385 
536 
537 


538 Dunkeria cancellata, 
539 Dunkeria intermedia ; 
540 2? Kulimella obsoleta, 
541 EKulimella — (a), 
542 Kulimella — (bd), 
543 Eulimella — (c); 
544 — ——_—_ ; 
545 Aclis fusiformis, 

546 Aclis tumens ; 

547 Eulima thastata, — 
548 Kulima (a), 
549 Kulima (db); 
550 Leiostraca ? recta, 


551 Leiostraca ? solitaria, 

552 Leiostraca - — (a), 
553 ? Leiostraca —-——— (6), 
554 Leiostraca linearis, 


D990 
506 


Leiostraca ? iota var. retexta, 
Leiostraca ? distorta var. yod. 
FAMILY CERITHIOPSIDA. 
557 Cerithiopsis tuberculoides, _ 
557b Cerithiopsis ? tuberculoides — 


[var. albonodosa, | 


508 Cerithiopsis cerea, 
559 Cerithiopsis pupiformis, 
560 Cerithiopsis sorex, 
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561 Cerithiopsis convexa, 
562 Cerithiopsis decussata, 
563 Cerithiopsis assimilata. .. 


FAMILY SCALARIADA. 


564 Scalaria hexagona, 
565 Scalaria suprastriata, 
566 Scalaria — (a), 
567 Scalaria — (d), 
568 Scalaria raricostata ; 
569 Cirsotrema funiculata. 


FAMILY NATICIDZ. 
570 Natica MATOORARA, 


571 Natica ————— 

572 Lunatia tenuilirata, 
578 Lunatia —-—— (#), 
574 Lunatia ————— (d), 


575 Lunatia ————— (c); 
576 Polinices uber. 


FAMILY LAMELLARIAD. 


577 Lamellaria ————— (a), 
578 ? Lamellaria ————— (bd). 


FAMILY FICULIDZ. 
579 Ficula ventricosa. 


FAMILY TRITONIDA. 
580 Argobuccinum nodosum. 


FAMILY. TURBINELLID.&. 


581 Turbinella cestus. 


FAMILY FASCIOLARIAD 2. 


582 Lathirus ceratus ; 
583 Leucozonia cingulata ; 
584 Fasciolaria princeps. 


SUBFAMILY MITRIN 2. 


585 Mitra lens ; 
586 Strigatella tristis. 


FAMILY MARGINELLID A. 


587 Marginella minor, 
588 Marginella polita, 
589 Marginella margaritula. 


FAMILY OLIVIDA. 


590 Oliva angulata, 
591 Oliva melchersi, 
592 Oliva intertincta, 
593 Oliva ? venulata, 
594 Oliva duclosi ; 
595 Olivella undatella, 


35 
596 Olivella tergina, 


597 Olivella anazsra, 


-|598 Olivella ? petiolita var. aureo- 


[cineta, 
599 Olivella inconspicua, 
600 Olivella dama, ; 
601 Olivella zonalis ; 
602 Agaronia testacea. 


FAMILY PURPURID&. 
603 Purpura patula, 
604 Purpura columellaris, 
605 Purpura muricata, 
606 Purpura biserialis, 
607 Purpura triserialis, 
608 Purpura triangularis ; 
609 Cuma kiosquiformis, 
610 Cuma costata ; 
611 Rhizocheilus nux ; 
612 Vitularia salebrosa ; 
613 Nitidella cribraria, 


FAMILY BUCCINIDA. — 


|615 Columbella major, 


616 Columbella strombiformis, 

617 Columbella fuscata. 

618 ? Columbella cervinetta, 

6185 2 Columbella cervinetta var. 
[obsoleta ; ; 


619 2 Metula K Gon ss A 
620 2 Metula TEC TTT eg ae Evid ii 
621 ? Metula ———— (c), 
622 2 Metula sa kd) 


SUBFAMILY NASSINA, 
623 Nassa luteostoma, 
624 Nassa tegula,. 
6245 Nassa ?tegula var. nodulifera, 
625 Nassa (? pagodus var.) acuta, 


626 Nassa ————— (a), 
627 Nassa ————— ()), 
628 Nassa ————— (c), 
629 Nassa ————— (d), 
630 Nassa ————— (e), 


631 Nassa ? gemmulosa, 
632 Nasso ? versicolor, 
633 Nassa crebristriata, 


634 Nassa ————— (/), 
635 Nassa — (zg); 
636 Nassa semen Cut 
637 Nassa (2). 


FAMILY PYRULIDZ. 
638 Pyrula patula. 


36 
FAMILY MURICID. 671 
639 Fusus pallidus, {672 
640 Fusus tumens, 673. 
641 Fusus apertus, 674 
642 ? Fusus —— (a), 
643 ? Fusus — (bs); 675 
644 2? Cominella : 676 
645 Anachis scalarina, 
646 Anachis costellata, 
6465 Anachis (?costellata var.) 
[pachyderma,] 677 
§46c Anachis : 678 
647 Anachis coronata, 679 
648 Anachis ?fulva, 680 
649 Anachis nigrofusca, 681 
650 Anachis serrata, 682 
651 Anachis pygmea, 683 
652 Anachis gaskoini, 684 
653 Anachis rufotincta, . 685 
654 Anachis albonodosa, 686 
655 2? Anachis — (a), 687 
656 ? Anachis. (5) ; 688 
657 Strombina maculosa, 689 
658 2?Strombina : 690 
659 Pisania insignis, 691 
660 Pisania (? pagodus var. equi- | 692 
[lirata,] 693 
661 Pisania gemmata, 694 
662 Pisania sanguinolenta, 695 
663 Pisania ringens ; 696 
664 Murex plicatus, 697 
665 Murex ? recurvirostris var. 698 
{lividus ;| 699 
666 Phyllonotus nigritus, 700 
667 Phyllonotus nitidus, 701 
668 Phyllonotus brassica, 702 
669 Phyllonotus bicolor, 704 
670 Phyllonotus regius, 705 
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Phyllonotus princeps ; 

Muricidea ? lappa, 

Muricidea dubia, 

Muricidea ? erinaceoides var. 
[indentata, 


Murex 
Muricidea pauxillus. 


ee 
———— 


Lepralia 
Cellepora 
Tubulipora 

? Naranio scobina. 
?Mya 

? Corbula ————— 
Sphenia 
?Sphenia 
Tyleria fragilis. 
Tellina (c). 
Cardium rotundatum. 
Lasea : 
Arca 
Pecten 
Pecten 
Smaragdinella thecaphora. 
¢ Lyonsia 
2 Montacuta chalcedonica. 
? Lepton obtusum. 
Pectunculus = 
Cylichna. carpenteri. 
Scissurella remuloides. 
Vitrinella ornata, 
Vitrinella tenuisculpta, 
Vitrinella 
Mongelia sulcata. 
Cellepora areolata. 
Membranipora flemingii. 
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Page 40—line 33, for and read or. 

Page 40—line 40, for Twocalli read Teocalli. 

Page 41—line 9, for Tea-maize read Zea-maize. 

Page 41—lines 41 and 42, for ‘upon the other’ read upon either flank. 

Page 48—line 46, for back read beak. 

Page 51—lines 44 and 45, for with numerous works which are said to exist, 
read with the fact that numerous works are reported to exist. 

Page 52—line 1, for these read those. 

Upon Plate VIII, for Terry read Gerry. 

Upon the Map, for Gowonda read. Gowanda. 

do and for Rutlidge read Rutledge. 
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ANCIENT MONUMENTS IN WESTERN NEW YORK: 


COMPRISING THE RESULTS OF EXPLORATIONS BY 


T, APOLEON CHENEY, Civil Engineer, etc. 1859, 


CHAPTER I. 
INTRODUCTION. 


Tue Indian race, through an indefinite time, held undisputed empire over the 
continent. Now it has wasted away, and there is scarcely a region, save in the 
waning shadow of the western wilds, which they may call their own. Even there 
the Indian withers at the distant approach of civilization, and ere long his last 
footfall will die away. Another race, another empire now holds dominion. 

Through the unknown centuries which marked the Aboriginal occupation of this 
hemisphere, there is not an annal to record the successive rise or fall of dynasties; 
but only the monuments, now crumbling in ruin, and dim in the twilight of ages 
long gone, to recall some vague and uncertain knowledge of their builders, to show 
their former status, or attest their former power. This subject, however, in the 
important connection which it holds in Archeological, as well as in Ethnological 
science, has called forth much investigation. Jefferson referred to these remains of 
ancient occupancy, in his ‘‘ Notes;’”’ extensive examinations of earthworks have 
been noticed in Silliman’s Journal, in Archeologia Americana, &c.; and within a 
few years, Messrs. Squier and Davis have pursued their elaborate survey of the 
monuments of the Mississippi valley —Messrs. Lapham and Whittlesey, respect- 
ively, have been engaged in interesting explorations,—while Schoolcraft has elabo- 
rately traced the history of the Indian race. In the State of New York, as early 
as 1817, De Witt Clinton, made examinations of various ancient works. Within a 
recent period, E. G. Squier has successfully pursued an extensive exploration of its 
aboriginal monuments; and the results of other surveys of earthworks in various 
sections of the State have been published in ‘‘ Reports on the State Cabinet.” 

The section of Western New York bordering upon the waters of Lake Erie, only 
remained unoxplored—though the opinion had formerly been entertained that no 
traces of ancient occupancy occurred upon the first and second terraces extending 
‘from the lake; and, as this formed intermediate ground between the territory of the 
Five Nations, or Iroquois confederacy, and that of the hostile Appalachian groups, it 
_ seemed reasonable to suppose that here would occur vestiges of military art in its 
most advanced state, as developed by Indian warfare, and interesting monumental 
remains ,—the blending types of savage life,—not, indeed, like the pictoral mounds 
of the west, cr the imposing temples reared by the Toltec and Aztec, in the sunny 
-south,—but which would still add some contributions to our Archzeological struc- 


ture. 
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With the object of recovering some trace of these vestiges of the past—though 
but some shadowy outline of its history could be thus presented—I was induced to 
commence and pursue my humble labors, under the pressure of more than ordinary 
difficulties. 

I have received encouragement in this survey from the Smithsonian Institution, — 
the American Antiquarian Society, the Am. Ethnological Society, &c. My thanks 
are also due to Messrs. J. E. Weeden, D. J. Pratt, S. L. Ward, S. B. Elsworth, 
W. W. Henderson, and Nathaniel T. Strong, for information, assistance in surveys, 
&c.; and for the principal portion of the drawings of the relics, I have been in- 
debted to Mrs. H. Fairbank, and Miss L. B. Brown. : 


-_—_ooe———__ 


CHAPTER II. . 
EARTHWORKS, MOUNDS, ETC. 


The first earthwork embraced in this survey, (Plate 1, No. 1,) was perhaps 
among the latest erected to mark the ancient occupancy of the Aborigines; it also 
appears to form a connecting link with the era of civilization. It is situated upon 
the north bank of Cattaraugus creek, about a mile and a half from the village of 
Irving. The valley here forms a wide and beautiful expanse, the hills rising in 
shadowy outline upon either side, as if uncertain where to limit their boundaries, 
and the creek, a shallow but broad stream, glides away to mingle with the waters 
of Erie—which blend in their distant view with the over-arching skies and become 
lost in the far horizon. The work has all the appearance of ancient date, and con- 
sists of an embankment and trench of irregular form, with salient angles inter- 
secting at each extremity with the banks of the creek. The wall has now become 
nearly obliterated; it was formerly some three feet in height, and can yet be dis- 
tinctly traced, measuring about seventeen rods in length; from the course which 
the creek here assumes, the area embraced is some three-quarters ofan acre. The 
principal interest, however, which attaches to this work, arises from the peculiar 
remains which have been observed within the inclosure. Numerous crania have 
here been exhumed, which were lying promiscuously as they may have fallen in 
battle. These cranial bones have been decided, from their physiological character, 
to have belonged both to the White and Red races: they were, on the whole, ina 
better state of preservation than those which elsewhere occur in the ancient works 
of this section. I received information that in one of the bones of the cervical verte- 
bree attached to askeleton—I think from the description in the Mazis—a leaden 
bullet or ball had been discovered to be imbedded. These facts show that an en- 
gagement had taken place upon this ground, in which representatives of the Euro- 
pean race and the Aborigines, participated. No record of its history here remains, 
but only the silence of oblivion. 


A group of interesting tumuli (Plate 1, No. 2) are also situated upon the north 
side of the Cattaraugus creek, within the limits of the Indian reservation. The 
first of these mounds occurs at the extreme point of a ridge, or rather terrace, which 
has an abrupt elevation of some fifteen feet, and then gradually ascends to the upper 
woods beyond, extending in either direction from the work in a semi-circular, pic- 
turesque form. This mound is of an oblong shape, fifteen feet in altitude, witha 
diameter near the apex, fifty-four feet in length by thirty-six in breadth. The 
tumulus is only separated from the crescent-shaped ridge by a narrow gorge, from 
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which it may reasonably be supposed the earth was removed in supplying 
material for the artificial mound. Still further back, some seventy-two rods, is 
situated another mound of circular form; it has an elevation of sixteen feet, with a 
diameter of forty-five feet. These tumuli, yet in possession of the Indian race, and 
overlooking their native forests and streams, appear to have once been the yast re- 
ceptacles of the dead; but the Red men here, say that their fathers had wished them 
to remain undisturbed, and I at least could not ruthlessly assail the purest and 
most holy feelings of the human bosom, cherished wherever civilized or savage life 
prevails, by any violation of the sacred spot where the remains of their vener- 
ated dead were mouldering back to dust; here shall they sleep within the honored 
Mausoleum, and their remembrance be perpetuated by their monuments—not like 
the sculptured marble, in its unchanging and majestic and beautiful forms, as 
wrought by the skill of the old masters—but the year will come to garland the 
proud tomb where slumber the nation’s brave, with its emerald beauty. 

‘* How sleep the brave who sink to rest, 

With all theif country’s wishes blest— 

While Spring, with dewy fingers cold, 

Returns to deck the hallow’d mould.”’ 

Several miles still farther up this creek, which should be called a river, we find 
another sepulchral mound, (Plate 1, No. 3.) The valley at this point assumes 
an appearance not unlike that of the storied Rhine, with ‘its castled crags;’’ the 
waters of the creek hurry over the falls at a distance of a mile and a half above, 
murmuring swiftly by, and again are lost in the dim woods; while the majestic 

_ hills, in their sylvan loveliness and light, rising boldly upon the north, the east 
and the south, form an amphitheater. The tumulus is circular in form, one hun- 
dred and twenty feet in circumference, with an elevation of ten feet. Crania and other 
bones have been disclosed, upon slight examination, and large trees formerly grew 
upon the apex of the mound. Withina few rods, and located near the bed of a small 
creek, is an excavation of somewhat different shape, but nearly of the same dimen- 
sions of the mound. The tumuli which have now been mentioned, are all situated 
within the limits of Erie county, upon the Indian reservation. They all appear 
to be composed of distinct strata-layers, intermixed with charred remains, which 
had been owing, according to the Indian tradition, to the rites or ceremonies 
which prevailed—the sacred fires which were required to be kept burning over the 
dead interred within the orbicular tomb. 

<<>Tis said the form is now, as erst of old— 
And the true reason may be well approved: 
Vesta and earth are one. A ceaseless fire 
Burns in them both, and both alike pervades.’ 

An ancient work (plate II, No. 1,) occupies the lofty promontory formed by 
the junction of a small stream with the Cattaraugus creek, upon the Indian Reser- 
vation, in the extreme north-western portion of Cattaraugus county. The view 
here presented, in its mingled beauty and sublimity, is one of the boldest and most 
romantic which well could be imagined; no situation could have been more admira- 
bly chosen for purposes of defense; it must, indeed, in the rude mode of Indian 
warfare, have been impregnable. The wall which intersects the rocky and pre- 
cipitous shores of either creek, is twenty-four rods in length, and nearly four 
feet in heighth, and together with the wide trench, forms a complete barrier in the 
only direction from which an enemy would approach. Within the enclosure, 
guarded by parapet and natural mural escarpment, various implements of aborigi- 
nal military art have been found. The area embraced by this fortification, is still 
densely covered by the luxuriant wild-woods. 
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The remains of an extensive fortification had formerly been observed several 
miles farther up the creek, but the embankment can not now be easily traced. 


In the township of Leon, lot 49, occur three remarkable excavations, rectangular 
in form; one of them has a circumference of a hundred and twelve rods, and an 
elevation from the interior surface of some twenty feet, and nearly in the centre 
there is a well or reservoir, in form of a semi-circle, ten feet across, by about six 
in depth. Similar depressions are elsewhere observed, and are believed to owe 
their peculiar formation to the drift. The principal fact which would indicate that 
these had been secondarily adopted by the Indians for security or defense, is fur- 
nished by the numerous remains of ancient art and workmanship, traces of fire- 
places, &c., which have been discovered here. Traces of ancient cultivation also 
yet remained. | 


The ancient work (plate II., No. 2,) is situated upon the low grounds bordering 
upon Elm creek, and the valley is flanked upon either side by a long range of hills. 
The work consists of an embankment and trench, of circular form, two hundred 
and eighty-seven feet in diameter. The wall is three feet in height, with ditch, 
two and one-half feet in depth; and upon the north-eastern side of the work, occurs 
a well-defined gateway, twelve feet in width, with bastions to guard the entrance. 
The unbroken forest still extends over the ground occupied by this ancient inclo- 
sure; the pine, Pinus rigida, P. strobus, and P. balsamea cast their shade, and the 
wild-flower blooms above its mouldering parapet. Traces of wind-falls, upon 
which large trees have grown, may be observed within the trench and upon the 
ancient wall; these successive growths of timber, at least, indicate a remote 
date to the construction of this work. Numerous caches have been observed here, 
containing remains of charred corn. This fortification being located in a central 
position of the valley, which is here some half a mile in width, its adaptation as 
a work for purposes of defense, is presented in the proximity of marshy lands, 
which might, to a considerable extent, interfere with the approach of hostile forces. 


The Tumulus, represented upon plate III., from the peculiar construction of the 
work, and the character of its remains, appears to belong to a class of mounds dif- 
ferent from any others embraced in this exploration. It is located upon the brow 
of a hill, still covered by the ancient forest, and overlooking the valley of the Cone- 
wango. This work has some appearance of being constructed with the ditch and 
vallum outside of the mound, as in the Druid Barrows, but perhaps more accu- 
rately belongs to the class composed of several stages, as the Trocalli of the valley 
of Anahuac. The form of the Tumulus is of intermediate character between an 
ellipse and the parallelogram; the interior mound, at its base, has a major axis of 
sixty-five feet, while the minor axis is sixty-one feet, with an altitude above the — 
Jirst platform or embankment of ten feet, or an entire elevation of some thirteen 
feet. This embankment, with an entrance or gateway upon the east side thirty 
feet in width, has an entire circumference of one hundred and seventy feet. As 
previously remarked, the work itself, as well as the eminence which it commands, 
and the ravines upon either side, are overshadowed by the dense forest. The 
remains of a fallen tree, imbedded in the surface of the mound and nearly decom- 
posed, and which, from appearance, had grown upon the apex, measured nearly 
three feet in diameter, and heavy timber was growing above the rich mold it had 
formed. Thus we have some indicia of the age of this work. The mound, indeed, 
from the peculiar form of its construction, as well as from the character of its con- 
tents, has much resemblance to the Barrows of the earliest Celtic origin, in the 
Old World. In making an excavation, eight skeletons, buried in a sitting posture, 
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and at regular intervals of space, so as to forma circle within the mound, . 
disinterred. Some slight appearance yet existed, to show that frame-work had 
enclosed the dead at the time of interment. These osteological remains were 
very large size, but were so much decomposed that they mostly crumbled to dust. 
The relics of art here disclosed, were also of a peculiar and interesting character,— 
amulets, chisels, &c., of elaborate workmanship,—resembling the Mexican and 
Peruvian antiquities. 

The fields adjoining this work, at the period of the early settlement of this sec- 
tion, retained the trace of ancient cultivation; the ‘I'ea-maize and several other 
species of grain-shrubbery, were growing in wild luxuriance. 


Vestiges of a series of ancient works are remaining in the section of the Cone- 
wango valley, where the waters of various tributaries unite in forming the Cone- 
wango, while lofty ranges of hills, clad with the luxuriant wild-woods, amid which 
nestle green and sunny slopes, rise upon the north, the east, the south, and the 
west, in their majestic grandeur, and still farther to the south are seen the hazy 
outlines of the distant Alleganies. Plate IV. 

The first work in this interesting group—situated upon low ground, with creeks 
upon either side—appears to have been constructed with geometrical accuracy. It 
forms a circle 1,000 feet in circumference; four gateways, each twelve feet in width, 
occur at equal distances in the wall, with slight bastions at the terminating points, 
to the north, the east, the south, and the west. The parapet has now an elevya- 
tion of some two feet above the interior surface, and is perhaps six feet in width, 
with trench three and a half feet in depth. The work, however, has undoubtedly 
been much effaced, by long cultivation of the field where it is situated. The idea is 
suggested that this fortification was thrown up for purposes of attacking the en- 
trenched position occupying the west bank of the creek. A defensive work would 
not have been erected in such a position, as it could afford no protection, even 
though guarded by palisades, against the showers of arrows with which an oppo- 
sing force that might occupy the heights to the east, could sweep the entire work. 
Several rods in a northwestern direction from the fortification, are noticed re- 
mains of an ancient hearth, composed of flat stones cemented together; it is eight 
feet in diameter, and extends about a foot below the surrounding surface. 

The entrenched work already referred to, upon the west side of the Conewango 
creek, consisting of a detached parallel sixty rods in length, extending across the 
level terrace, intersecting at each terminus with streams which were here bordered 
by impassable marshes. This redout, in its dimensions and manner of construction, 
must have been one of the strongest military works left by the Aborigines in West- 
ern New York. The position here chosen, as a defensiye work, indeed, evinces 
much strategical skill ; the inclosure, which is something in the form of a parallelo- 
gram, with the Conewango forming the boundary upon one side, and the inacces- 
sible marshes bordering upon the creeks with which the wall intersected upon the 
other, constituted a complete barrier to successful attack. Connected with this 
work, numerous caches have been observed-—thirty-two were at one time distinctly 
traced—and which would have been sufficient to contain the stores of a large 
force, even during a protracted siege. 

Ina western direction from the fortification just described, and at a distance of 
nearly forty rods, occurs a Tumulus. It has an altitude of ten feet, with a diame- 
ter of thirty-five feet. Within this mound were the remains of cranial and other 
bones, a plate of mica, and other interesting relics of ancient art. 

A number of rods from the mound, and near a small stream, are found threg 
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xorms or hearths, consisting of boulder rock, which were burned and black, 
end extended some two feet below the surface; they were of circular form—the 

ger one thirty feet in diameter, while the others were only eight feet across. 
Near this stream, had also been noticed several pits, which were some five féet in 
depth by four in width. 

Some indication of the antiquity of this series of works is presented in the fact 
that trees of the largest class, the monarchs of the forest, were found growing upon 
the embankments and upon the mounds. The site occupied by these works, of 
varying character, once was undoubtedly the seat of a dense population—the 
theatre of ensanguined conflict, where the rival chiefs of these rude nations paneer 
or lost supremacy. 


The ancient fortification, represented upon plate V., is located amid. ‘‘ the palaces 
of Nature.” The position of the work is admirably adapted for defensive purposes} 
it occupies an eminence, which rising precipitously at an angle of eighty degrees, to 
an altitude of two hundred feet, commands a view of the surrounding hills, and of 
the majestic Allegany. To the east and west of the work, are rapid streatns, 
which, taking their rise in the deep ravines to the south, nearly encirele this forti- 
fied eminence, and mingle their currents with the Red House creek, which glides 
by in the valley, and at a distance of a mile below forms a junction with the Alle- 
gany river. This work embraces the level area of the summit of the hill; the wall 
is three feet in height, and the ditch two feet indepth. It is of-cireular form, with 
exception of the straight line, one hundred feet in length, which oceurs in the 
northern portion of the work, and measures one thousand and sixty feet in cir- 
cumference. Nearly in the centre of the inclosure is a copious spring. The forest, 
overshadowing the ancient parapet and the steep hill-sides, is as densé as when 
the Indian warrior glided amid its aisles; but in the long intervening period since, 
lofty trees have grown upon the embankment and within the wide trench. 


The remains of an ancient mound, situated several miles from the work last 
described, and upon the north side of Allegany river, can still be traced. It has 
an altitude of ten feet, with a diameter of thirty-nine feet. Within the mound, 
from the excavations which have been made, have been found several craniums, — 
ornaments, and other articles of ancient workmanship. This work is surrounded 
by open woods; a tree some eleven feet in circumference had grown upon the sum- 
mit of the tumulus, and directly beneath it, were exhumed the remains of a skele- 

ton, although the bones were very much decayed. 


An entrenched work, several miles below the mound last described, occupies a com- 
manding position upon the east bank of the Allegany river. This work is cireular, 
some three hundred feet in diameter, with parapet over four feet in height, and 
trench of corresponding dimensions. Within this inclosure have been observed 
interesting remains of art, and which indicate a higher civilization than any which 
elsewhere have come to my notice would denote. 

The remains of ancient Indian workmanship, are extensively found throughout 
the entire Allegany valley; and several other earthworks, at some distance down 
the river, are reported to exist. All the monuments included in this Survey, which 
are located in Cattaraugus county, have now been described. 


The ancient work, plate VI., No. 1, appears to have been designed for a different 
purpose, and to belong to a different class of works from any previously examined. 
It is situated upon the first terrace, or gradual rise of hills from the waters of 
Clear creek; while further to the south the hills form a bolder outline, and upon 
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the opposite side of the creek loom in lofty ranges dimly away. This work is o 
elliptical form; the larger axis is two hundred and cighteen feet; the lesser axis 
one hundred and sixty-eight feet. The wall has an altitude above the anterior sur- 
faee, of nine feet, and above the surface in the interior of the work, of only five 
feet ; it is thirty-two feet in width. No appearance exists of any trench, either 
anterior or interior to the embankment; forming the only exeeption in this respect, 
it is believed, to the earthworks in Western New York. This work was undoubt- 
edly a sacred enclosure, designed for religious and ceremonial purposes. 

In a direction towards the creek from this inclosure, and at a distance of some 
seventy rods, was astone mound, five feet in height by four feet across; the stones of 
which it was constructed must have been brought some distance, as none of similar 
size are found in the alluvial soil of the surrounding fields. Near this rude Crom- 
lech have been found several curious remains of art. It is uncertain for what pur- 
pose this monument was erected; whether to mark the journeyings of the tribes, 
as the ancjent ‘ihermule or Montjoyes of the Middle Ages, or as a cairn, to denote 
the burial place of some noted personage. 

Another work, (plate VI., No. 2,) forming nearly a true ellipse, occupies a lofty 
eminence amid the range of hills which rise precipitously, with narrow intervening 
terraces, upon the opposite bank of the creek from the ineclosure last described. 
The direction of the ellipse, as well as its dimensions, appears to have been deter- 
mined by the position which it occupied—the inclosure extending quite to the brow 
of the hill. The wall is three feet in height; the major axis is three hundred and 
twenty feet; the minor axis one hundred and seventy five feet. Two gateways, 
each six feet in width, can be traced in the embankment; one occupying a south- 
east position, the other upon the north, from which a narrow but level plateau 
extends several rods, and then widening into a broader area, but more uneven 
and broken, until it disappears in the open woods. Numerous remains of warlike 
implements, &c., have been noticed within the work. This fortification, now deno- 
minated the ‘‘ Old Fort,’ in regard both to its natural and artificial defenses, must 
have been almost impregnable in the ancient wars of the forest tribes. 


Further up this creek, in the cireuitous course it assumes, perhaps a mile and a 
half, occur two circular inclosures. They are only separated by a distance of some 
fifty-two rods. These works are nearly of equal dimensions—each being some six 
hundred and fifty feet in circumference. The embankments haye become much 
obliterated, but can yet be distinctly traced. The fosse appears to haye been loca- 
ted interior to the walls. The period when these works were erected must have 
been yery remote; trees having a diameter of four and a half feet, were found grow- - 
ing upon its walls. Cranial bones, very much decomposed, have been disinterred 
at a depth of several feet below the surface, within the area inclosed. Both of these 
works were doubtless intended for ceremonial purposes—perhaps the mysterious 
worship of the Sun, of which their circular form is the symbol; and they will cor- 
rectly come under the designation of Sacred Inclosures. 


The ancient work represented in plate VII., occupies a rugged but picturesque 
eminence, which rises precipitously, with flanking terrace and mutal escarpment 
of rock, to an elevation of a hundred and twenty-five feet, and in the bold outline 
which it presents, suggests to the imagination some half-decayed castle of the 
Feudal ages, with its indistinct and crumbling walls, crowned by overhanging 
parapet, and frowning buttress and turret—the ruins of an olden fortress, once 
held by chivalric knight, with his band of mailed retainers. Lesser hills, separated 
from this by deep ravines, rise upon either side. The entrenched work is in the 
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form of a parallelogram—six hundred and twenty-seven feet in length, by two 
hundred and ninety in width. The redout, constituting the line of defense across 
the isthmus which connects the summit of the hill with the plateau extending in 
a southern direction, has an elevation of some four feet, by five feet in width—with 
moat three feet in depth ; the walls bordering upon the precipitous ravines are 
three feet in height, gradually assuming less elevation until reaching the northern 
side of the work, where the parapet, crowning the lofty brow of the hill, is only 
two feet alove the interior surface. In a central position of the wall upon the 
southern side of the work, a wide gateway occurs, with elevated mounds upon each 
side, to guard the entrance. This enclosure possesses additional interest, arising 
from the numerous remains of art and implements of ancient warfare, which have 
been observed here; 1t was estimated that many bushels of these relics had been 
removed from the ground. -Along the buttress extending upon the northern side 
of the hill, were vast masses of stones, which had been thus accumulated, undoubt- 
edly for the purpose of projecting upon an approaching foe. I noticed upon a rock, 
which occurs nearly in the center of the inclosure, a block of blue granite from 
which a chisel was partially wrought, and probably just as it had been left by its 
rude artisan. Throughout the area embraced by this entrenchment, the plow had 
thrown up immense quantities of human bones; a more luxuriant vegetation, and 
a deeper verdure, still marks the ground where the tide of combat once rolled. 
The green woods now border the pleasant hill-side in quiet beauty; all is still save 
the faint murmur of the distant stream; the brave warrior has long since gone, 
and his war-whoop died vay among the hills and in the dim retreats of these 
lonely glens. 


Still further up this valley, about a mile and a half, occur two other works, situ- 
ated upon opposite banks of the creek, and separated by a distance of some fifty- 
six rods. 

One of these works appears to have been projected upon the same principles of 
military art, as the entrenched hill previously described. It occupies a peninsular 
eminence, which rises to an altitude of seventy-five feet; the waters of the stream 
which glides in the valley below, half encircle the hill, and its steep declivity, and 
the ravines upon either side, are covered by the forest and a luxuriant shrubbery; 
while upon the opposite side, to the east and the west, the green slopes of lesser 
hills, complete the picturesque view here presented. ‘This work is in the general 
outline of a parellelogram, approaching to a rectangular form; the angles, however, 
are rounded upon a radius of about sixty feet. The parapet is now about three feet 
in height by four in width, and the vallum upon the southern line of fortification, is 
some three feet in depth. There exist some indications that bastions or towers 
had been erected upon the wall at its several angles, and also upon either side of 
the gateway, which occurs in the southern portion of theembankment. It embraces 
one acre and sixty-seven hundredths. 

The other work is of circular form—some eight hundred feet in circumference; 
the embankment has an elevation of two feet, with ditch of corresponding dimen- 
sions. Various remains of ancient workmanship have been disclosed here. 


The interesting work (plate VIII., No. 1,) is located upon a plateau which here 
has an altitude of a hundred and fifty feet above the level of the Cassadaga valley. 
The entrenched work forms an enceinte embankment, four hundred and ninety-five 
feet in circumference, having a vertical elevation of some four feet, with a wide 
ditch, two feet in depth. In the north-eastern section of the wall is a gateway, ten 
feet in width, and from which an old Indian trail, still quite visible, leads to the 
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small stream which flows through a ravine, which lies near by. Ina central posi- 
tion of this inclosure, occurs a cauldron-shaped pit, fifteen feet in diameter, by eight 
feet in depth. The forest extends over this work—and trees, Betula papyracea, 
Acer saccharinum, F’. ferruginea, several feet in diameter, were growing within 
the pit, and upon the ancient redout. 


The vestiges of aboriginal occupancy, of which some outline is given, (plate 
VII1., No. 2,) are, in Several respects, among the most interesting embraced in this 
exploration. The fortification is situated upon an eminence, or rather, range of 
hills, at a distance from the Cassadaga creek of some hundred and sixty rods; 
while only about thirteen rods, in a southern direction from the work, another 
stream flows by. The embankment is three feet in height, with trench, some two 
feet in depth; a portion of this work lies in the woods. Within this inclosure, and 
particularly near the circumvallations, numerous skeletons have been disclosed ; 
they were buried in a horizontal position. In the north-eastern section of the 
work occurs an entrance or gateway, from which a well defined Indian trail leads 
to an ancient cemetery, situated at a distance of fifty rods from the fortification. 
These Indian graves—formerly three in number, but only two of which can now 
be found—are of rectangular form, some nine feet in diameter, with the surface of 
the pits depressed about a foot below the level of the surrounding field. These 
yaults were excavated, nearly forty years since, and it was variously estimated 
that from thirty to sixty skeletons were exhumed from each pit; they were buried 
in a sitting posture. These remains were of large size; one of the skeletons mea- 
sured seven feet and five inches in length. Detached portions of crania disclosed 
here, which have come to my notice, are of unusual thickness. Thickness at 
superciliary ridges, one inch; and of the occipital bone at occipital protuberance, 
half an inch. It is known that a custom prevailed among the aborigines, of gather- 
ing their dead at stated intervals, and burying within their cemeteries; but here 
were evidences to denote that a sanguinary battle had once ensued. Within the 
redout, and in area surrounding its entrenchments, vast numbers of warlike imple- 
ments have been observed; it was estimated that several bushels of arrow heads 
had been found here. Several very large caches also occur in the neighborhood of 
these works. 


The most extensive work included in this survey—and perhaps the most exten- 
sive within the State—is represented upon plate IX. The redout is one hundred 
rods in length, and extends, in a slightly curved line, from the brow of lofty and 
precipitous bluffs, across a nearly level plateau, and intersects with the steep banks 
of a stream whose waters form a junction with the larger creek in the valley. 
The area thus inclosed is about one hundred rods in width, and flanked by the 
precipitous ravines, which answer every purpose of defense upon the north and the 
south; the banks of a wide stream forming the boundary upon the west, and the 
line of fortification intersecting with ravines referred to, successfully cut off ap- 
proach in every direction. The parapet formerly had an elevation of eight feet, 
and a breadth of fifteen feet at its base, with trench of corresponding dimensions. 
Within the inclosure may be observed a large boulder, with a cavity in its surface, 
and which had from other indications, been used for the purpose of pounding corn, 
&c. Numerous remains of ancient workmanship, stone tomahawks, lance-heads, 
fragments of vases, have been found here. The site of this interesting fortification, 
which is not only the most extensive, and its position admirably chosen, but in its 
artificial defenses was the strongest in this section, is now occupied by the village 
of Sinclairville, and all traces of the work will soon be obliterated. 
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The vestiges of ancient works, of varied and interesting character, oceur 
upon the shores of the beautiful Cassadaga lake, (plate X.) The remains of 
a circular Tumulus, now having a diameter of thirty feet, with an altitude of seven 
feet, are situated some forty rods from the eastern borders of the lake. This 
mound had been excavated in 1822; a number of skeletons, of very large size, 
were exhumed, and examined by medical gentlemen. One of the skeletons mea- 
sured nearly nine feet. This mound is undoubtedly of great age. The osteological 
remains which it contained were very much decayed, and forest trees measuring 
two or three feet in diameter were growing upon itssummit. A number of ancient 
hearths or platforms, having upon an average a diameter of thirty feet, and con- 
structed of large stone, were observed in the vicinity of the mound; and the fires 
here had been so intense that the stones were burned to a depth of fourteen inches 
below the surface. Numerous caches are also found here, haying a diameter of 
some four fect, and two feet in depth. In the vicinity of this Tumulus, formerly 
existed a line of fortification, extending across a peninsula upon the southern shores 
of the lake, and inclosing a very large area. 

_ There also occurs the trace of an ancient road, or graded way, which commences 


at a point some ninety rods from the mound, upon the north-eastern shore of the 


lake, and running in north-west course to a distance of forty rods, across swampy 
lands. This road is constructed of coarse gravel, and has an clevation of several 
feet. The causeway had probably been formed for the purpose of establishing 
communication with some point upon the upper lake. It was formerly covered by 
the forest; large trees,—Pinus strobus, dbics canadensis, L. americana,—were 
growing upon the embankment; and wild-wood flowers, Nymphea odorata, Sar- 
racenia purpurea, V. lanceolata, and the Anemone, in their bloom, adorned the 
lonely way. 

Vast numbers of relics have been found near these works; fragments of pottery, 
ornamented, and of elaborate workmanship, stone tomahawks and chisels, and 
also iron implements, such as ‘‘ French axes,” &c. Thus, within the area, not ex- 
ceeding a hundred and sixty rods square, we find the trace of nearly every descrip- 
tion of the remains of ancient aboriginal occupancy; the tumulus, the fortification, 
the ancient road, hearths, and caches; while the unparalleled size of the skeletons 
exhumed from the mound, and pronounced by medical gentlemen to “ belong to 
human giants,” renders this series of works also of the most interesting character. 

An entrenched work occurs near the eastern boundary line of the corporation of 
Fredonia, and is known as “ Fort Hill.”? The work occupies a strong defensive 
position; it is situated upon an eminence which rises abruptly to an altitude of 
thirty feet, while the embankment—one hundred and ninety-cight feet in length, 
intersects with the steep banks of the creeks upon either side. The wall, which is 
of semi-circular form, has been much obliterated by repeated ploughing, but was 
originally some five feet in height. The trace of a very large pit occurs in front of 
the embankment. The usual Indian relics, such as ancient pottery, &c., have 
been observed here. The Canadaway creek forms the southern boundary of the 
peninsula. 

The remains of another fortification, in southern portion of Sheridan township, 
are situated upon elevated ground, and near a small stream, which flows ina north- 
western direction. ‘Ihis work incloses a circle, of four hundred and ninety-five 
feet in diameter. - The embankment has been much obliterated, but a segment of 
about one-third of its cireumference, upon the south-eastern limits, has still an 
elevation of two feet. Formerly several gateways were observed in the work, but 
they have now become effaced. Various relics haye been found within the inclo- 
sure, such as remains of pottery, &c. 
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The interesting work represented upon plate XI., forms the most extensive cir- 
cular fortification embraced in this exploration,—having a diameter of eight hun- 
dred and sixty feet, or inclosing an area of thirteen and one-fifth acres. It occu- 
pies a slight eminence, mainly descending in a northern and southern direction; 
while at the distance of a few rods tothe south-west, occurs a large Beaver meadow. 

The embankment has been much defaced by long cultivation; but about one- 
third of its circumference yet remains distinctly visible. The wall is here some 
two feet in height. Near the north-west terminus of the more elevated portion of 
the work, embracing some forty rods, are yet observed traces of two pits, one much 
larger than the other. These pits, in every instance two occurring together, were 
formerly quite numerous within the inclosure, and were also noticed outside of its 
circumvallations, but have now become mostly obliterated. Fragments of ancient 
pottery, and other remains of art, have been disclosed by cultivation, together 
with several entire crania. The ancient walls of this earth work have now nearly 
crumbled in ruin, and. soon will be forever effaced. 

The work last described is also the last among the series of ancient fortifications 
yet remaining which once extended along the Cassadaga and Canadaway creeks, 
and thence upon the hills bordering upon the waters of Lake Erie; all traces, even 
of-the location, of many of them, by long cultivation of the soil, has been lost. 
They silently disappear, like the nearly extinct race by whom they were con- 
structed. Two circular works, however, unconnected with this chain, and much 
obliterated, occur upon the first terrace from Lake Erie; and another group of 
tumuli now remains to be noticed. 

The tumuli, whose relative position is given, plate XII., are located upon the 
shore of Chautauqua lake, nearly a hundred rods in an eastern direction from the 
*‘Narrows.’’ These mounds are of circular form, and of nearly equal dimensions, 
having a diameter, respectively, of sixty-six feet, with an altitude now of about 
six feet, although they were formerly much more elevated; they are separated by 
a distance only of five rods. ‘he tumuli are situated amid a fairie scene, which in 
its quiet beauty might rival an Arcadian landscape. The sylvan wild-woods, 
through whose dim retreats glides a murmuring stream, stretch down to the shore 
bordering upon the placid waters of this lake; and we might well imagine that 
these mounds were erected for a purpose similar to that described in the Iliad; 

‘« The long-haired Greeks 
To him, upon the shores of the Hellespont, 
A mound shall heap; that those in aftertimes 
Who sail along the darksome sea shall say, 
This is the monument of one long since 
Borne to his grave, by mighty Hector slain.” 


CHAPTER IIt. 


REMAINS OF ANCIENT ART, ETC. 


The remains of ancient workmanship, &c., which occur in connection with the 
mounds and earthworks, possess much interest in solving the problems relating 
to the migrations of the early occupants of the continent, and the distribution of 
the several groups of the aboriginal race, as well as in determining their civiliza- 
tion. Thcse relics, together with osteological remains connected with the mounds, 
&c., will be noticed, in the connection as they were observed in the various earth- 
works. 
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Various specimens of Zerra-Cotta were disclosed in one of the mounds upon the 
Cattaraugus Indian Reservation. Among these were fragments of pottery, com- 
posed of the pounded quartz mixed with clay, and baked quite hard. These arti- 
eles are quaintly figured, and bear resemblance to the ancient pottery found on 
the Colorado Chiquito, and illustrated III volume ‘‘ Pacific Railroad Reports.” 

Fig. 1. This represents a statuette or figure cut in relief, from a granite block; 
the features are remarkably well defined; the work evinces an advanced state of 
aboriginal art. Fig. 2 represents a vase—given from the restored fragments. It 
is elaborately wrought from the Lapis ollaris. ‘This specimen of ancient work- 
manship is of the most beautiful design,—tinely polished and ornamented. Many | 
other articles—chisels, fleshing instruments, &c., were found, in connection with the 
relics first described, near the excavations in township of Leon. Here also occur 
those peculiar blocks of granite—such as referred to in ‘‘ History of Indian tribes?’ — 
which from the striae or groves upon the surface, have a fanciful resemblance to 
birds. I consider their singular form to be entirely due to attrition. 

‘In the tumulus at Conewango, the relics of art, together with osteological 
remains, were of the most interesting character. The several skeletons were very 
much decayed, crumbling upon exposure to the atmosphere, but were all of very 
large size. A cranium, as well as could be ascertained from the restored frag- 
ments, was of the following dimensions: 


Occipito-frontal arch,....eeeseeeee Ae biti AL: dococscecveevecce’ 20 MMCROG. 
Honeiiudimal didineter OSI Oe Co ced ee eke veemewe’s Greats 
Parietal diameter,..... Np Nay ty ce ceca cases oR CMEN ee coe a) ye eee 
Zygomatic diameter, 6.80.7. ewe ok ee WUE et RUST eae 725 
Facial angle,...... Bae A at am beta wslelalete bo u,b elbis s » o/c Ge pelos 73° 


The ethmoid, and both the superior and inferior maxillary bones were wanting. 
An Os-femur disclosed here, from accurate measurement, was found to haye a 
length of twenty-eight inches. Fig. 3.—In this I have but imperfectly given a rep- 
resentation of an instrument, formed of dark variegated porphyry, elaborately 
wrought and polished; it is convex upon one side, while the upper portion is 
turned in concave form. The edge of this instrument is quite sharp, and it was 
undoubtedly used for the purpose of carving wood-work. It has a close resem- 
blance to Peruvian antiquities, (as figured in second vol. Astl. Exp.) Fig. 4 rep- 
resents another finely polished article, formed of the silicious slate. Fig. 5—An 
amulet or ornament of steatite, and painted in deep red colors. Various other relies 
of ancient art—chisels, resembling those of the Mississippi valley—disks, similar 
to those found in the Carolinas—bone needles, fleshing instruments, which will 


compare favorably with the remains even in the proud Aztec capital of the south, 


were found deposited in the mound. 

Fig. 6 represents one of the most interesting relics yet noticed. It was dis- 
closed by the plough, near the tumulus at Randolph, at the time of my examina- 
tion of the series of works at that place. The figure represents the head of a bird, 
resembling the toucan, and is wrought with most precise outline and elaborate 
design, from a block of white and nearly transparent stone, with sparkling erys- 
tallizations, and which is unlike any formation known in this section. This art 
specimen is finely polished—the contour, with the curved back, minutely traced; 
and it appears almost impossible that it could have been so well done with any 
other but metallic tools. This beautiful relic is undoubtedly a Totemic representa- 
tion—the symbol of some tribe or clan. Fig. 7.—The fragment of a tomahawk. 
The material consists of dark and beautifully variegated stone, and is finely 
polished. Fig. 8 represents the fragment of a spear-head, formed of the white 
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chert-stone. Numerous other relics were also found in connection with the works 
here. A plate of mica, five by seven inches, was exhumed from the mound; stone 
_ chisels, axes, etc. One of these implements, which had perhaps been designed for 
a spade, had a hard sharp edge at each extremity, with an appearance of a groove 
around the central portion of the relic. Arrowheads were here found, four inches 
in width by five in length. 

Within the circular enclosure upon the east bank of the Allegany river, various 
interesting relics have been noticed. Among these were spear-heads, some six 
inches in length, with double barbs upon each side, and formed from native masses 
_ of copper. Knives, which were probably used for the purpose of manufacturing fine 
fabrics, constructed of hard porphyry and elaborately polished and ornamented, 
were also found here, together with bone needles, amulets, etc. Fig. 9 represents 
a copper arrowhead, of fine finish, which was disclosed within the inclosure. It 
is stated that spearheads, hatchets, etc. of iron, much oxydized by exposure, had 
been observed within this ancient work. None came to my notice. They may have 
been obtained during the early intercourse with the Europeans. 

Fig. 10. This gives a view of a Media, the picture or song-writing of the abo- 
rigines, and is evidently of more recent date than the relics previously described: 
it had been in possession of the Indians. These pictographs, by which the medical, 
necromantic and military arts were expressed by ideagraphic signs or totemic sym- 
bols, formed a part of the ancient Indian mythology—the mystical lore of the 
priests. All the lines and shadings are drawn in this hieroglyphic writing with 
remarkable precision and minuteness : much of the elaborate tracery has had to 
be omitted in the plate. This inscription, or mnemonic writing, represents an ad- 
vanced state of Indian art. A specimen of cloth, manufactured from the bark of 
trees, the fibres finely interwoven, and which appeared to have been colored and 
figured by block-prints, was obtained also from the Indians. 

Fig. 11 represents an image, which had been found near the Allegany river, and 
is perhaps the most interesting among all the remains of ancient art observed 
during this exploration. The figure is chiseled from the compact grey sandstone, 
and is given life size; the facial outline having a length of seven and three-fourths 
inches, with breadth of six inches : it has a weight of twenty-four pounds. This 
statue-work certainly could not have been intended to give the physiognomy of any 
of the vesperic groups. All the features are given with but slight angular projection. 
It is entirely unlike any of the sculptures which are ascribed tothe northern groups 
of the aboriginal race; far surpassing them in its artistic design, and in its elabo- 
rate workmanship. The head and all the features have a wide broad outline, well 
defined, with something of severity in artistic expression : the brow is encircled 
by a peculiar plaiting of hair like a head-dress, with fanciful knots, or rather raised 
flower-work, corresponding exactly with the style adopted by the Aztecs. This 
relic, indeed, has a close resemblance to the image-work of the Aztecs, as found in 
their ancient temples in the valley of the Anahuac, as figured in “‘ Mexican Ar- 
chology” and ‘‘ History of the Indian Tribes.’? The image is much blackened, 
apparently from the action of fire. The work was undoubtedly an idol; one of the 
many gods in the Indian mythology, and worshipped in the mystical rites per- 
taining to their religion. I think, in artistic design and execution, it equals any of © 
the ancient image-work even of Toltec and Aztec art, as figured in various works. 
The art-expression of any people affords an index of their culture or advancement, 
and this certainly denotes a state far removed from barbarism. 

Mention should haye been made that Governor Blacksnake, and other intelligent 
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Indians, upon a close examination of the image and other relics, as the figure of 
the bird, decided that they were not constructed by the ancestors of the Iroquois, 
but were left here by the nation with whom they had wars long since, and which 
passed far to the southwest beyond the Cherokee country. 

Fig. 12. This beautiful article, formed of variegated stone, is polished with much 
skill. 

Fig. 13 represents a relic which had probably been designed for a pipe-bowl : it 
is formed of the finest material, and in texture much resembles our modern stone- 
ware; a smooth hard polish has been given both to the inside and outside of the 
bowl, while upon the inside surface exist appearances of groovings. The two last 
articles described were found near the Stone mound in Ellington. 

Fig. 14 represents a most beautiful specimen of Indian art; a pipe elaborately 
carved from steatite. It bears the figure of an Indian, cut in relief, and is other- 
wise tastefully ornamented. he bowl is two and a half inches in length. 

Fig. 15 represents a singular shaped article, wrought from the blue granite, 
apparently for the purpose of being secured in a warclub. Large numbers of these 
were found. Besides these articles, which were disclosed in the fortified inclosure 
at Ellington ( Plate vm ), were found numerous chisels in this peculiar shape, cor- 
responding with those of the Mississippi valley; concave discs, which appeared to 
have been used for the purpose of mixing paints, etc. etc. 

In another fortified inclosure in Ellington were disclosed various ancient pipes, 
profusely ornamented, formed of catlinite; large disks; articles formed of stone, 
twenty-eight inches in length, perhaps intended for warclubs, and which in their 

“peculiar shape resemble some of the pictorial mounds of Wisconsin : also stone — 
hatchets, axes, chisels, etc. 

In other earthworks in Chautauqua county, numerous:remains of ancient work- 
manship have been disclosed for the last fifty years, but they do not differ mate- 
rially from those already described. 


CHAPTER IV. 


CONCLUDING OBSERVATIONS. 


TuxUvs in the small area embraced in this survey, we find nearly every description 
of the Ancient Remains which mark the occupancy of this country; the tumuli of 
varied forms, entrenched works, sacred enclosures, stone mounds, ancient roads, 
artificial excavations, cemeteries, reservoirs or wells, anciei.t hearths, and traces 
of ancient cultivation, beside the interesting relics of ancient workmanship. The 
earthworks appear to correspond, in their general dimensions, nearly with those 
observed in other portions of the State and in Northern Ohio, but are more regular 
in outline, in this respect approaching the ancient monuments of the Mississippi 
valley. Evidence that this region was once occupied by a dense population, and that 
its possession was fiercely contested, is afforded by the number of these earth- 
works, particularly those of military character. It will be noticed that they form 
a distinct chain. At the period of the first settlements here, wide and deeply beaten 
Indian trails were observed passing through the Conewango valley, and also that 
of the Cassadaga and Canadaway creeks to Lake Erie, connecting fortifications 
which occurred at only short distances. It is estimated that nearly thirty of these 
earthworks, once existing upon the Cassadaga and Canadaway creeks in Chau- 
tauqua county, have now become entirely effaced. Many ancient works, formerly 
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known in Cattaraugus county, have also been too much obliterated to admit now 
of being satisfactorily traced; while undoubtedly other works of aboriginal origin 
are situated within the dense forests, and are yet unknown. Thus some estimate 
may be given of the number of these ancient works originally occupying this 
territorial area. 

The annals of the past, if indeed they once existed, like the lost arts of the old 
world, have now become a blank, which no roll of time can ever restore. The hi- 
story of these mountain ranges of the earth, through the long elapsing geological 
epochs, and even of the flora and fauna of the dim palzeozoic period, is more legibly 
written than that of the successive races of men which we may suppose have held 
sway upon this continent. Another great cycle im human history, in the progress 
of civilization from the east to the west, is nearly fulfilled. The hunter race, in 
possession of this hemisphere at the Columbian period, will soon have passed away 
forever. The orb of their destiny is paling its light 1 in the western heavens; slowly, 


but without delay, sinking from view : 


‘“¢ Wie das Gestirn, ohne Hast, 
Aber ohne Rast.’’ 


The question has now been reached: By whom and when were these earthworks 
erected? I will preface any answer, by giving the information upon this point 
obtained in an interview with the distinguished sachem of the Senecas, Governor 
BuacksNAkE. He related, as the tradition which had been transmitted by their 
fathers, that ‘‘“Many hundred years ago, a long war occurred between the Iroquois 
and other powerful nations, during which, numerous fortifications, often stockaded 
and inclosing villages, were erected throughout all this region; but their enemies 
were finally repulsed, and passed far to the southwest,’’— while the aged chief 
waved his hand towards the descending October sun. His eye had grown dim in 
the light of a hundred and seventeen summers, and his spirit, in its feeble hold on 
life, seemed floating out upon the boundaries of the invisible world; but as these 
reminiscences of their former power and glory again came thronging through his 
memory, his voice swelled in exultation, as in the hour when he led his braves to 
battle, and the war shout rang along these vallies. The aged chief, indeed, could 
only recal with uncertainty the events of their history, over whose dim legends 
had gathered an oblivious haze; groping in the dark amid the ruins of a long lost 
empire, the vestiges of the labor of forgotten nations. He had occupied a distin- 
guished position in Iroquois history; had formed a treaty with WaAsHINGTON, 
during his second presidency. 

Conclusions as to the phase which these works occupy in American Archeology 
have been reached during this exploration, entirely unanticipated at its commence- 
ment. 

The first question presented is : Do these works belong to the system occupying 
other portions of the State, or are they connected with the series extending through 
the Mississippi region ? It ismentioned in Gov. Clinton’s Memoir, and again referred 
to in Archeologia Americana, that a chain of works commences at Cattaraugus 
creek, extending to the south; and this survey, with numerous works which are 
said to exist further down the Allegany valley, appears to sustain the assertion. 
It had, indeed, been supposed that the race of the mounds of the Mississippi val- 
ley did not extend beyond the Allegany mountains; but the tumuli form nearly 
haif of the works embraced in the exploration of this section. From all the exa- 
minations which I have been able to institute, these earth-works appear to corre- 
spoud nearly with those of the Mississippi valley; forming, with the exception of 
the intrenchment upon the north bank-of Cattaraugus creek, geometrical lines of 
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embankment, parallel walls; and these of regular deflection, ellipses and circles, 
with other characteristics which mark the ancient remains of the west. If this in- 
quiry shall lead to the conclusion that the range of works comprising the mound 
period of the west, commenced upon the upper waters of the Allegany, it may not 
be without interest in determining the distribution of the races which have held 
supremacy of the continent. These works certainly must have been reared at some 
ancient and indefinite era of time, and I have no doubt may rival in antiquity the 
barrows of Europe. We may suppose the western hemisphere to have been in- 
habited at as early a period as the eastern world: the Eocene deposits of the 
Mauvaises Terres, the Flysch beds, as shown by Dr. Owen’s survey, demonstrate 
that it was occupied by the Paleotherium, Oredon, Eucrotaphus, while yet the 


Alps were submerged. beneath the old Palseozoic ocean. 


In our ethnographical researches, however, psychology and philology must sila 
bring their aid. From a limited examination of the Indian dialects, their idioms 
appear to correspond with those of the earliest language known, of Turanian type. 
The remains of art connected with the mounds appear to be of different style; 
evincing more elaborate workmanship than the relics disclosed in defensive earth- 
works, while the osteological remains exhumed from these ancient barrows were 
far more decayed than those found within the inclosures. Thus I am led to the 
inference that these respective classes of works were reared by different groups of 
the aboriginal race, or even by separate races; or (and this conclusion seems more 
probable) that the tumuli were first erected, and afterwards, upon foreign and 
hostile immigrations, the earth-works were constructed for purposes of defence; 
and that all of these works, so far as our knowledge yet certainly indicates, were 
reared by some unknown nation of men, and in some far and unknown period of. 
time, over which yet gathers the veil of obscurity. The last vestiges of fallen em- 
pire, which mark one of the strange inscrutable events in the progress of time, 
will soon be lost in oblivion, which has already swept beneath its tides the proud 
palaces of Ilium, and cast its shadow across the Acropolis of ancient Athens and 
the Coliseum of imperial Rome, as it may yet obscure the glory and grandeur of 
our own Republic—all the proudest monuments of the world’s civilization. In the 
words of the great dramatist : 

‘© The cloud-capp’d towers, the gorgeous palaces, 
The solemn temples, the great globe itself, 
Yea, all which it inherit, shall dissolve, 

And, like this unsubstantial pageant faded, 
Leave not a rack behind.” 


March 10, 1860. 
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Notices of New Forms of the Genus Graptolithus, and Allied 
Genera. 


[ From the Supplement to Vol.1, published in Vol. 111, Pal. N.York, p. 510 — 520.] 


GRAPTOLITHUS GRACILIS. 


This species was first described in the Paleontology of New York, Vol.i, p. 274. 
Its usual form is that of a slender sinuous stipe or rachis, from one side of which 
are diverging branches which are serrated on one margin only. I have lately 
farther illustrated this species in the Regents’ Report upon the State Collections of 
Natural History. A subsequent examination of the specimens from the Normans- 
kill, near Albany, has shown some modifications of its form and mode of occurrence, 
not before observed, which make it necessary to offer some farther illustrations in 
this place. The species may be described as follows: 

Frond bipartite (or quadripartite ?), consisting of two principal stipes: stipes 
diverging from a point of attachment, and ascending more or less vertically; 
slightly curved in the young state, and more curved in older forms. Branches 
originating on the outer or lower side of the rachis; the first ones diverging almost 
rectangularly, while the later ones are more ascending, as large at their origin as 
the rachis, and becoming wider in their extension. Young branches thickened 
and succulent with the serratures obscure, becoming flattened and distinctly 
serrate in the older forms. In the full grown specimens, the extremity of the 
stipe beyond the origin of the last branches is serrate. 

The specimens of this species, in their mature condition, all present the peculia- 
rity of having a slender sinuous rachis, approaching in form the letter S, from which 
the branchlets diverge always on the convex side of the curve, so that ordinarily 
one half the branchlets proceed in one direction and the other half in the opposite 
direction. In the young specimens, there is a distinct appearance of a slender pro- 
cess or radicle from which the stipes diverge; and a more critical examination of 
some of the specimens having the S form, since this fact has been ascertained, dis- 
_ closes the remains of a minute transverse filament; and others show a fracture or 
Separation along the rachis between the two sets of branches, corresponding, as I 
had before suggested, with the centre or point of origin of the animal body. 

It is barely possible that this apparent central radicle may bethe remains of two 
other stipes, corresponding to the two usually preserved; but we have not thus far 
been able to discover any extension of these parts, or evidence of a third or fourth 

ain branch or stipe. Although it is not possible at the present time to determine 
fully the mode of growth, and the original form of this species when entire, we are 
nevertheless able to offer some additional information which may be of interest. 

In the minute forms which appear to be the young of this species, no lateral 
branches are developed, while the centre or base is marked by a transverse bar 
which extends almost equally on either side of the stipe or rachis. The accompany- 
ing figures 1-4 are illustrations of this form, which are enlarged to twice the 


natural size, fig. 1 presenting the animal in its earliest observed stage of develop- 
ment. 
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| 
| 

The second step in the progress of development, which has been observed, is 4 
shown in fig. 2, which is from a very beautiful specimen’ in the collection of Mr. 
R. P. Whitfield: in this one, the general form is similar to that of fig. 1, but it is | 


(Od 


Fig. 1. oa 


1g 


somewhat larger, and there are five lateral branches on each side. Another indi- 
vidual, somewhat farther advanced, presents eight or nine branchlets on either | 
Side, as shown i in fig. 3 


tes 


Fig. 3. Fig. 4, Fig. 5. 


At the same time it is not easy to see at once how this form should assume the 
S-form so common in the specimens observed, and consequently it is difficult to 
illustrate every stage of the process. We do observe, however, that the main 
stipes become more curved as they progress; and it is only necessary to spread out, 
on a flat surface, these two stipes in opposite directions and rectangularly to the 
direction of the small branches, and we should have a form approaching that in | 
which these fossils usually occur. 

The small specimen which I had referred to RastritEs in my communication to 
the Regents’ Report, is simply one-half of one of those young individuals of G. 
gracilis, where the young branches are thickened and not distinctly serrate (fig. 4)*. 

In the original specimen of G. gracilis there is a slight interruption in the con- 
tinuity of the main stipe, as is observed in many individuals of that form; and | 
there is likewise a small process which may be the radicle, as shownin the accom- | 
panying fig. 5, of a small specimen PRPRERTRE the usual form of this species: this 
figure is of the natural size. 

The accompanying fig. 6 (on the opposite page), of a very beautiful specimen of | 
} the G. gracilis, is from the same locality as all the others known to me, but shows ; 
t a greater development of the branches and a more distinct serration than any 
others in the collection7. ; | 

| 


* The specimen figured in Emmons’s American Geology, Plate 1, fig. 6, and described as the 
; . type of a new Genus Nemaqnraprts, is evidently a fragment of G. gracilis. 


+ Although the main stipe was represented as continuous, it is nevertheless partially cov- 


ered in the centre, or, at the radicle-point by the overlapping of one of the bent branches and a 
a little adhering stone. 


eee 
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’ This one and the preceding species are remarkably slender, and although serra- 
ted on one side only, present some marked peculiarities when compared with the 
singly serrated forms with central discs and a bilateral arrangement of the branches, 
as in G. logani, G. flexilis, and G. multifasciatus. 


Fig. 6.—GRApPTOLITUS GRACILIs. 


The specimens of this species, which have thus far come under observation, have 
still some points relative to the mode of growth undecided. It may have grown, 

_ in the young state, as shown in figures 1, 2, 3. If, however, the little transverse 
bar at the base indicates the original existence of two similar stipes or main 
branches in addition to those already known, the mode of growth may still have 
been similar, but having four instead of two main branches or stipes. If spread 

_ out, as the specimens usually are upon the surface, it may assume the form of the 


accompanying diagram, fig. 7. 
\WV, 
Wy, 
ng i. 
Zi 


a Fig. % 


It is still possible that it may have assumed another form in its original mode of 
- growth, and that these small bifurcate fronds are but the separated offshoots from . 
_ arhizoma which extended along the muddy bottom of the sea, giving off at inter- 
vals the ascending stipes in pairs, which in their progress became branched as _be- 
- fore shown; and in this case, the little transverse bar in the bending of the frond 
is a part of the broken rhizoma. 
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Geological positoin and locahty. In the shales of the Hudson-river group: Near 
Albany. 


GRAPTOLITUS DIVARICATUS (n. s.). 


Sripz bifurcate from the radicle: branches slender, widely diverging, divergence 


from 90 to 120 degrees, very slightly increasing in width from the base, serrated 
on the lower side; serratures nearly straight on the outer margin, with the 
apices of the denticles somewhat rounded; the indentation rounded at the’ bot- 
tom, extending across one-half the width of the stipe; margins of the indenta- 
tions thickened: the margin opposite the serratnres is not thickened. 

Surracz marked by a row of small nodes placed obliquely to the direction of the 
axis, and situated just below and a little on one side of the bottom of the serra- 

ture. Serratures 22 —26 in the space of an inch. 


This species somewhat resembles in its general form, when the stipes are widely 
divergent, the G. serratulus; but the serratures are on the lower instead of the 
upper margin of the stipe, and are quite different in form and proportions. The 
small nodes or tubercles are, also, so far as known, a distinguishing feature. In 


this species these nodes are distinctly oval in form, and have a depression or slit - 


in the summit; and from their appearance and relation to the serratures, I infer 
that they are of more importance in the organization than simply as ornament. 


GRAPTOLITHUS DIVARICATUS. 


Fig. 1. A large individual, where the divergence of the parts is much greater than in figure 3. 
The figures are twice the natural size of the specimens. 

Fig. 2. A part of the stipe still further enlarged, showing the serratures and the small nodes. 

Fig. 3. An individual, where the divergence is less than 90 degrees. 

Fig. 4. A part of fig. 3 much enlarged, to show the form of the serrature. 


Geological position and locality. In the shales of the Hudson-river group: Nor- 
manskill, near Albany. 


GRAPTOLITHUS MARCIDUS (n.s.). 


Fronp simple biserrate: stipe short, rigid; midrib strong; serrations deep, the 
denticles small, triangular, subobtuse, arranged in the proportion of twenty-eight 
to thirty-two in the space of an inch, often somewhat alternating on opposite 
sides of the stipe, which is terminated below by two or three longer denticles 
which are of the same substance as the body of the stipe. The apex is marked 
by an extended fibre or continuation of the axis. — 
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The specimens of this species which I have seen are usually not more than from 
one-half to seven-eighths of an inch in length. The axis is narrow; the points of 
the serrations separated, leaving a defined triangular indentation; and the aspect 
is that of a contracted or shrunken stipe, and by this character alone is very 
readily distinguished. It has been observed in considerable numbers, so that we 
can have no doubt as to the constancy of its characters. 


GRAPTOLITHUS MARCIDUS. 

Fig. 1. A specimen more contracted than usual, with the serratures 
obtuse. 

Fig. 2. An individual presenting a more expanded form, with dis- 
tinct denticles at the lower extremity and a minute radi- 
cle below. : 

Fig. 3. A young form where the serratures are not developed, or are 
flattened in the line of their direction, and in which the 
minute fibres or radicles at the base are well preserved. 
The specific relations of these forms have not been fully 
determined; and I am, at present, unable to refer them 
to any other than this one. 
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Geological position and locality. In the shales of the Hudson-river group: Near 
Albany. 


GRAPTOLITHUS ANGUSTIFOLIUS (n.s.). 


Srrpxs simple, linear, slender, biserrate; serratures well defined, the denticles short 
ovate-acute, the extremities sometimes subobtuse; base marked by minute seti- 
form radicles; midrib projecting beyond the serrated portion in a capilliform 
extension. Serratures arranged in the proportion of about twenty-eight to 
thirty in the space of an inch- 


This species has a narrow stipe with very distinct denticles, which are usually 
closely arranged or apparently overlapping each other at the base, while some- 
times they are separated more distinctly and the indentation deeper. The form 
and proportions of these denticles are different from those of any species of Grap- 
tolite in the collections from these shales, and often more resembling the minute 
denticulations on the fronds of fossil ferns than those of the graptolites. The den- 
ticles are often subalternate on the opposite sides of the stipe, and frequently vari- 
able in the same individual. 

The accompanying figures illustrate the usual characters of this species. 


Fig. 1. A single stipe, twice the natural size. 
Fig. 2. A portion still further enlarged. 

This species is associated in the same laminw of slate with G. 
‘ marcidus, G. whitfieldi, Reteograptus barrandi. 


a 


1 2 


t 


Geological position and locality. In the shales of the Hudson river group: Near 
_ Albany. 
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GRAPTOLITHUS WHITFIELDI (n.s.). 


Stipe simple, flat, gradually expanding from the base to near the middle of its 
length, the upper part gradually narrowing in the direction of the apex, rarely 
continuing of the same width above the middle: serratures shallow, angular; 
the upper margin of the denticles short and nearly rectangular to the axis, the 
lower side twice as long as the upper, the tips furnished with mucronate or short 
setiform extensions which project in a line with the upper margin of the den- 
ticle. Serratures twenty-two to twenty-cight in the Sones: of an inch. 

K LenetuH from one inch to an inch and a half. 


This species has the general form and proportions of the G. pristis (HAL, Pal. 
| 
| 


) New-York, Vol. i, pa. 265, pl. 72, f. 1); but that species does not contract its 
i width towards the upper extremity, the denticles are concave above, and the points 
| i directed upwards. The form of the serratures and denticles is quite different in 
_ the two species, and the setiform processes are never observed on that species as in 
Hi this one, where it is a constant feature. 


The present form is not unlike the one described as G. 
mucronatus (HALL, Pal. New-York, Vol. i, pa. 268, pl. 73, 
f.1); but that species has differently formed serratures and 
denticles, and the entire stipe is more lax. The upper mar- 
gins of the denticles are traceable nearly to the midrib in 
well-marked specimens of that species, and the mucronate 
tips appear to be formed by the gradual narrowing and ex- 
tension of the substance of the denticle; while in this one, 
it is an abrupt extension from the apex of the denticle. 

For the purpose of comparison with the G. pristis, I have 
presented figures of the two species, which are enlarged to 
twice the natural size. | 

These specimens are from the same locality, and the differ- 
ences are constant. 
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Fig. 1. G. WHITFIELDI. Fig. 2. G. PRISTIS. 
1 2 
| Geological position and locality. In the shales of the Hudson river group: Near 
rf Albany. 


GRAPTOLITUS SPINULOSUS (n.s.). 


| Stipe simple, flat; sides subparallel, gradually expanding from the base, which is 

furnished with several minute setiform radicles: serratures not distinct, the mar- 

| gin sinuous, the prominent parts extended into slender ascending spinuliform — 
processes. ‘These spinules are about one-sixteenth of an inch distant from each 


other. 


- 
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‘This species presents no distinct serratures on the margin, which is simply 


| undulating with the extension of the processes described, which probably mark the 


of the Hudson river group: Near Albany. 


place of the serrature. It has been seen only in small individuals or fragments; 
but its great comparative width, the rigid distant 
spinules and absence of defined serratures are 
distinguishing characters. 

The accompanying figure is of a fragment of 
this species, twice the natural size. 

Geological position and locality. In the shales 


The Genus GLADIOLITES or RetioLtitEs of BARRANDE was proposed for certain 
graptolitic. forms having the general features of the biserrate Graptolites, as 
G. pristis, G. mucronatus, and others; but the structure of the entire substance 
of the stipe differs in being apparently minutely celluliferous or reticulate. 


GENUS GLADIOLITES = RETIOLITES (Baxranpz). 


«* PoLyrier small, flat, triangular, elongate, formed of two series of symmetrical 
-cellules arranged along the axis. These cellules extend from a single internal 
canal, which occupies the central part of the polypier: their orifices are disposed 
upon the sides of the triangle; they make an angle with the axis, and leave no 
spaces between them.” 
“<The only known species has its surface covered with a film, which appears to 
envelope it.” 
I have recognized in the Clinton group of New York a species corresponding to 


_ this generic description, the R. venosus (Pal. New York, Vol. ii, pa. 40, pl. a 17, 
_ f. 2), which is there described as a Graprotiruus. In the Report on the Geologi- 
eal Survey of Canada for 1857, I have described two. other species. An examina- 
_ tion of some specimens of another similar form from the Hudson river shales near 


Albany (New York) has convinced me that one of these is sufficiently distinct to 
form the type of a new genus, for which I have proposed the name RETKOGRAPTUS, 
from its reticulated structure, and from the absence of serratures of cellules reach- 


_ ing to the axis. 


\ 
RETOGRAPTUS BARRANDI (a. s.). 


_ Stipzs small, sublinear; sides essentially parrllel. Envoloping crust of the stipe 


enlarged. 


_ Hudson-river group: Near Albany. 


at i 
¢ 


finely veined, somewhat thickened: the skeleton reticulate with three or more 
rows or series of subquadrangular reticulations, without midrib or central axis: 
no defined cellules or serratures; margins with projecting mucronate or recurved 
spinules. 


The specimens are nearly all deprived of their outer 
crust, leaving the skeleton alone. 
The accompanying figure is from a specimen, twice 


Geological position and locality. In the shales of the 
I am by no means certain that this fossil, in its perfect 


condition, or in all its stages of growth, consists of 
three rows of cells. The structure and mode of growth 


- 
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in these forms indicates that the cells increase by lateral extension; and a single 
fragment in the collection gives some evidence of four rows of reticulations, as in 
other forms of the genus. It is not improbable, also, that in entire specimens we 
may find evidence of a central axis; since the implied mode of growth, in its simi- 
larity to that of the graptolites, indicates this structure. 


GENUS THAMNOGRAPTUS (n.¢.). 


Bopigs consisting of straight or flexuous stipes (simple or conjoined at the base?), 
with alternating and widely diverging branches : branches long, simple or ra- 
mose in the same manner as the stipe. Substance fibrous or striate; the main 
stipe and branches marked by a longitudinal central depressed line, indicating 
the axis. Cellules or serratures unknown. 


These bodies are associated with the Graptolites; and from a general similarity 
in their substance, I suppose them to belong to the same family of fossils. In all 
the specimens the surface visible is smooth or striated. without indentations, and 
marked by cross fractures or cleavage planes. The fragments of what appear to 
be carbonized plants, in the shales of the Hudson-river group, probably all belong 
to this genus, or to the DENDROGRAPTUS. 


THAMNOGRAPTUS TYPUS (n.s.). 


Stipe strong, flattened : branches alternating, about half as wide as the main 
stipe and expanding at their junction with it, simple, marked along the centre 
by a depressed line or axis. Surface marked by fine longitudinal striz, with 
obliquely transverse fractures or lines of cleavage. ; 


¢ 


Fig. 1. 


f The accompanying figure is from a 
fragment of this species, of the natural 
size. ) 


Geological position and locality. In 
the shales of the Hludson-river group : 
Near Albany. 


THAMNOGRAPTUS TYPUS.« 


This genus was proposed by me in 1858, in a paper read before the American 
Association for the Advancement of Science; but no publication has been made of 
the name, so far as I know, except in a newspaper report at the time. At that time 
I had seen but a few fragments of the species, the first one having been discovered 
by Mr. J.B. Ents of Albany; and it is only since the descriptions were in type 
that the specimen, from which the accompanying figure 2 has been made, was 
discovered by Mr. WHITFIELD among the shales at Normanskill. The constancy of 
the generic characters in two distinct species, and in at least half a dozen speci- 
mens, affords satisfactory evidence for separating this from any described forms. 
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Fig. 2. 


THAMNOGRAPTUS TYPUS. 


THAMNOGRAPTUS CAPILLARIS (n.s.). 


Stipz extremely slender, flexuose or slightly divergent at the junction of the 
branches : branches diverging nearly at right angles to the stipe, capillary; 
branchlets less divergent. Surface of stipe and branches marked by numerous 
indentations, which may indicate the place of cellules? Substance of the stipe, 
branches and branchlets, nearly cylindrical. 


This species is an extremely slender form; the stipe, as 
preserved, being capillary, and the branches and branch- 
lets still finer. It is not improbable that what appears in 
the fragment as the main stipe is a branch of a larger one, 
but its form and mode of branching preclude its identity 
with the preceding species. 

The figure is from a fragment of this species, twice 
enlarged. 


| Geological position and locality. In the shales of the 
Hudson-river group : Near Albany. 


| THAMNOGRAPTUS CAPILLARIS. 


64 [Senare 


GENUS RASTRITES ( Barranve). 


THIS genus was proposed by M. J. BARRANDE in 1850, to include certain grapto- 
litic forms which he describes as follows : | 

“‘TH1s polypier is composed of a small, almost linear, very long, and slightly 
‘* curved stem, provided with an interior canal forming the communication between 
** all the cellules. These are disposed upon the conyex sides of the axis, and make 
** with it a slightly acute angle : they are completely isolated from each other. The 
‘* proportion between their length and their reciprocal distance varies according to 
‘« the species. The diameter, in the known species, is always greater than that of 
*< the stem to which they are fixed. 
‘¢ Distribution of species. The Genus Rastritss has hitherto been represented 
“* only by four forms, all belonging to Bohemia : they characterize the mass of the 
“* Graptolite schists, constituting the base of our upper division. One of these four 
“ forms, Rastrites peregrinus, is also found in Saxony. 
«¢ = Relations and differences. It must be observed that there is a very great ana- 
“logy between the Genus Rasrrires and the Subgenus Monoprion. The only 
“* characters which lead us to separate them are: 1, The isolation and the great 
“* space between the cells composing the polypier, which we call Rastrites; 2, The 
“‘ great tenuity of their filiform stems, always more slender than the alveoles 
‘* which they support.”’ 

Notwithstanding some slight differences from the generic description here given, 
I have referred the following form to this genus : 


RASTRITES BARRANDI (n.s.). 


Stipe slender, filiform, rigid, slightly curved, and furnished on the concave side 

- with numerous, nearly regularly disposed, minute, setiform processes or ccllules, 

at the bases of which there is a slight thickening or expansion of the principal 
stipe. Stipe, and cellules or processes, rounded in their natural condition. 


RASTRITES BARRANDI. ; 
The fragment is about two and a quarter inches in length, 


and in its natural state has evidently been a nearly or quite 
cylindrical tube, a longitudinal depressed line indicating 
the place of the axis. In this length there are more than 
forty of these minute processes, the stipe just below each 
one swelling out a little on that side; the expansion ter- 
minating abruptly above, and, from its outer angle, the 
minute spine procecds like the mucronate extension from 
the points of the serratures in some graptolites. 

This form differs from the strict description of RastR1- 
TES, in having the stipe much larger than the cellules. 
Whether these points or processes are the true cellules, or 
extensions from them, might admit of some doubt, were — 
observations based upon this species alone. 

1 3 Fig. 1. View of the specimen, nat. size. Fig. 2. A part enlarged. 


Geological position and locality. In the shales of the Hudson-river group : 
Near Albany. Collected by Mr. R. P. WHITFIELD. 
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GENUS RHYN CHONELLA ( FIscHER, 1809); 


With Observations on the R. (Atrypa) inerebescens. 


_ Tux shells of this genus have been for many years included under the Genus 


Arrypa of DALMAN, and in part under TEREBRATULA, etc. by most American and 
many European paleontologists; and it is only recently that the name Rhyncho- 
nella has been fully understood in its application, and generally adopted by 
writers. At the same time we have already shown that. some shells, usually refer- 


red to RHYNCHONELLA, possess internal characters incompatible with that genus; 


and I have separated TREMATOSPIRA, RHYNCHOSPIRA and HatTonis from among 
those species having externally the rhynchonelloid form. The two first possess 
internal spires, while the last has certain peculiarities separating it very early 


from RHYNCHONELLA proper. 


Since some of the species having the external form and plicated surface of the 
genus are proved to be distinct, we may reasonably look for others among the 
great number of species now referred to that genus from the different geological 
periods, as it is recognized from the Lower Silurian epoch to the present time. 

Leaving out of view in this place the structure of the animal, the following 
description will convey an idea of the character of these shells in their fossil con- 
dition. The animal, in its living state, is free, or attached to submarine objects by 
a pedicle which protrudes from a foramen beneath the apex of the beak. 


GENERIC CHARACTERS. ‘‘ Shell inequivalve, variable in shape, transverse or 
elongated, circular or trigonal : valves more or less convex, with or without a 
mesial fold or sinus; beak entire, acute, prominent, or so much incurved as to 
leave no free space for the passage of pedicle-muscles; foramen variable in its 
dimensions and form, placed under the beak, exposed or concealed, entirely or 
partially surrounded by a deltidium, the aperture being sometimes completed 
by a portion of the umbo of the smaller valve; deltidium in two pieces, at times 

_ extending in the form of a tubular expansion, or rudimentary; surface striated 
or plaited, rarely smooth; structure fibrous, impunctate. Valves articulating 
by means of two teeth in the larger (ventral ) and corresponding sockets in the 
imperforate dorsal valve; apophysary system, in the smaller or dorsal valve, 
composed of two short flattened and grooved lamellz, separate and moderately 
curved upwards, attached to the deeply divided hinge plate. In the socket valve 
the quadruple impression of the adductor muscle is clearly defined, and sepa- 
rated by a short medio-longitudinal ridge s. The pedicle scars occupy the small 
cardinal plates, between which is the small and narrow cardinal pro¢ess. In the 
perforated valve the two strong diverging cardinal teeth are supported by dental 
plates extending to the bottom of the valve, and at the base of these a semi- 
circular ridge curves on each side, forming a more or less defined saucershaped 
depression into which were affixed the shell and pedicle muscles : these last 
leave two narrow elongated scars close to the inner base of the dental laminz; 
the remaining and largest portion being chiefly occupied by the cardinal mus- 
cles, which are longitudinally divided by a small raised ridge; above these again 
is seen a small oval scar due to the adductors.’’* 


* Davipson’s Introduction to the Study of the Brachiopoda, 
[ Senate No. 89.] 9 
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The accompanying figures illustrate the generic character as above. 


Fig.1. The dorsal valve of R. nigricans, a living species, showing the spiral appendages (or 


labial arms) : a, the adductor muscles; 7, the intestine. 


Fig.2. R. psittacea, ventral valve : f, foramen; d, deltidium; ¢, teeth; a, adductor; p, 
pedicle muscles; 7, cardinal muscles; 0, ovarian spaces. 


Fig.3. Dorsal valve : c, crural processes; ¢’, sockets; a. adductor; s, septum. 
7 2 Pp 3 3 3 8, Sep 


Figures 4 and 5 are illustrations of the ordinary form and appearane of Rhyn- 
chonella psittacea, as it occurs in the modern tertiary deposits of the St.Lawrence 


valley. 
Fig. 4. Fig. 5. 


Species of this genus are common in the rocks of New-York, from the Chazy 
limestone to the Chemung group inclusive. Among the: most common forms in the 
Lower Silurian rocks are the R&. altilis of the Chazy limestone, R. increbescens 
and &. dentatus* of the Trenton limestone and the Hudson-river group. In the 
Niagara group of New-York the #. cuneatus is usually the most conspicuous form, 
while other species are of frequent occurrence. In the Lower Helderberg group the 
more common forms are of the type of R. wilsoni, while R. concinna and others 
represent the type of R. dentatus. The globose forms, with rounded or flattened 
plications, attain their greatest development in the Lower Helderberg group, while 
the higher rocks are usually marked by the presence of the more nearly triangular 


forms with angular plications. 


RHYNCHONELLA INCREBESCENS. 


This species is very abundant and widely distributed : it occurs in the Trenton 
limestone of New-York and the Western States. In the higher beds of the calca- 
reous shales of the Hudson-river group in Kentucky, Ohio, Indiana, Illinois, 
Michigan and Wisconsin, it everywhere abounds, often attaining a large size and 
very gibbous and ventricose proportions# 

? 


* These were described under the generic name of ArryPA, in the first volume of the Palzon- 
tology of New-York, and subsequently ( Regents’ Report for 1859) placed under the Genus 
RHYNCHONELLA. 
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The accompanying figures illustrate the ordinary forms of the species. 


Fie. 6. A young specimen, front view. 7. Anolder specimen. 8. Front view of fig. 2. 
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Fre. 9, 10 & 11 are front, profile and cardinal views of a full-grown individual which has become 
very ventricose. 


\ 


Its wide geographical distribution and considerable vertical range make it an 
interesting species. In its external features it presents no variation or difference of 
importance from other Rhynchonelle; but the interior structure of specimens 
recently examined shows some peculiarities, which, if constant, are incompatible 
with the characters of that genus as determined from existing and some well- 
marked fossil species. 

This species, like some others of the genus, becomes extremely gibbous or ven- 
tricose with age, and the apex of the ventral valve is closely incurved over the 
beak of the opposite valve. Nor is this all; for the beak is perforate, and in many 
specimens we are able to discover a distinct foramen in the substance of the shell: 
indeed sometimes this foramen is above or exterior to the apex of the beak, but 
it is rarely possible to distinguish the continuity of the substance of the shell 
between this foramen and the beak of the opposite valve. Externally, therefore, 
this feature might not be considered incompatible with RayNCHONELLA, where 
the base of the foramen is often formed by the beak of the dorsal valve; and it 
might be supposed that as the shell increased, and the incurvation became too 
great to permit the protrusion of the pedicle at the ordinary foramen, the notch 
in the beak might be deepened until it would reach beyond the apex. Sometimes, 
however, this foramen is seen to be surrounded by the substance of the shell; 
thus becoming a simple perforation, without the appearance of deltidial plates. — 

The real condition and relations of this foramen I have recently been able to 
determine satisfactorily, from an examination of some separated valves and im- 
perfect specimens collected by Mr. Wootson, of Iron Ridge, Wisconsin, from the 
green shales beneath the iron ore. The interior of the dorsal valve has the usual 
aspect of this valve of other Rhynchonellz, except that in the centre of the apo- 
physary process, at the base of the crura, there is a narrow central process which 
is more distinct than usual. In the ventral valve there are two strong teeth, which 
fit into deep sockets in the opposite valve; and above these, the triangular space 
is partially or entirely occupied by a concave solid area; beneath which, extending 
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from the interior of the shell, there is a distinct foramen which passes out at the 
apex or above the apex of the valve, a groove on the lower side always extending 
thence to the apex. This area sometimes shows a longitudinal suture line, but this 


- feature is not always visible. In three well-preserved specimens, this area and the 


foramen beneath have. been very satisfactorily determined, while in others the 
existence of the area has been ascertained. In older specimens the shell is often 
much thickened, and the cavity partially filled by the substance of the valve. 

It has not been possible, with the specimens in my possession, to determine 
whether this feature is characteristic in all stages of growth; but since it occurs 
in some half-grown specimens which are but moderately gibbous, and where the 
beak is but moderately incurved, I infer that this character is assumed at an early 
period of growth. In the R. altilis of the Chazy limestone, there are some evi- 
dences of the feature here described, but the specimens I have do not afford suffi- 
cient proof. At the same time, after an examination of the gibbous and ventricose 
forms of the Lower Helderberg group, I have oe unable to detect any feature 
of this kind. 


The accompanying figures are of the dorsal and ventral valve of a specimen of 


this species, where the shell is much thickened. 


Fig..12. Fie. 14. Fig. 13. 


Fig. 12 & 13. Ventral and dorsal valves of the natural Size. 


The letters refer to the same parts as in the figures 1 and 2 of a preceding page. I have used 


the letter d to designate the area, its use being to indicate in shells of this kind the deltidial 


plates. 


Fig. 14 is a figure of a smaller individual, enlarged, where the beak is but little 


incurved, the foramen well defined, and the solid area well preserved, shor 


longitudinal strize.. 


It may be suggested that the cardinal area results from the bending inwards and 


coalescing of the deltidial plates, but its appearance scarcely corresponds with 
such a change in these parts. The area is distinctly defined, making an angle with 
the outer shell at its lateral margins, which limits it as strongly as the cardinal 
area in SPIRIFER, while the course of the foramen beneath it is distinctly defined. 

Should the characters here described prove constant in this and other species, 


it may be convenient to separate them under the subgeneric designation of Rhyn- 


chotrema, in allusion to the apicial foramen.* 


* Since the preceding pages were prepared for the press, I have seen several valves of this 


species from the shales of the Hudson-river group in Ohio. In one of four only was there any area” 


preserved; the specimens, however, had been somewhat waterworn. 
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“ATRYPA MODESTA. — 
» Paleontology of New-York, Vols i, pa. 141, pl. 33. 


This species, which was described under the name of Atrypa modesta (Producta 2 
modesta of Say), was ‘subsequently ( Regents’ Report of 1859, p.66) left with 
‘hesitation under the same designation, with a doubt expressed as to its generic 
relations, and a suggestion that it might be related to Leprocatia. At the same 
time, I suggested that dirypa plicatula of the Clinton group might be of the same 
genus. 

Since that time, I have made careful examinations of some specimens of 4. 
modesta ; and though they are all solid, they nevertheless show, on cutting through 
them or grinding down and polishing the surface, the existence of internal spires, 
which appear to be arranged as in Arrypa. In regard to this fact, however, [I have 
still some hesitation, and farther examination is necessary to the full determination 
of the generic relations of this species. 

Although having externally the form of RuayNCHONELLA, and the plicated sur- 
face common to many species of this genus, it will be observed that the 4irypa? 
modesta has the sinus on the dorsal valve, and a mesial lobe or elevation on the 
ventral valve. It likewise bears some resemblance in its beak and foramen to TRE- 
MATOSPIRA, but there are still differences which are scarcely reconcilable with that 
genus. 

Thus far, I haye been quite unable to obtain separated valves of this species. 
Solid specimens of the dirypa plicatula, when cut through, have shown no in- 


_ ternal appendages. My collection of these, however, is not large, and I have not — 


the means of making satisfactory examinations. The sinus of this species is in the 
yentral valve, and the elevation on the dorsal valve is less like RayncHONELLA 
than it is like TrematTospira or RuyNCHOSPIRA. These, and a few other of the. 
_rhynchonelloid forms, are subjects worthy of farther investigation by those who 
have large numbers of specimens of the species. 


Nore. Being engaged in the study of this and some analogous forms, with a view to their 
illustration in the next Report of the Regents upon the State Cabinet of Natural History, the 
writer will be greatly obliged for any information or specimens that may aid in the elucidation 
of the structure of these fossils, and will be glad to give liberal returns of other fossils for any 
| specimens of separated valves, or those showing the interior structure. 


OBSERVATIONS 

Upon Orthis insignis of the Lower Helderberg group ( Pal. New-York, Vol. iii, pa. 173, pl. 

18, f213-—15); Orthis pyramidalis of the Niagara group ( Pal. Bew-York, Vol. ii, pa. 

251, pl. 52, f.2), and a ee species from Tennessee. 

a 

An examination of the separated val ¥es of Orthis insignis has shown that the 
internal Structure is so extremely different from that of Orruis, that the species 
_ cannot with propriety remain under that generic designation. In the separated dorsal 
_ valve there is a slender cardinal process, which, continued as a longitudinal septum, 
extends from the beak towards the front of the shell where it is bifurcated, and, 
- expanding in width, reaches the inner margin of the ventral valve. The hinge-plates 
or brachial plates are extremely thin and flattened, spreading laterally, and having 
scarcely perceptible dental sockets : the inner margins are produced towards the 
centre of the cavity, as if for the attachment of crura. In the ventral valve, I have 
‘hot been able to determine the form of the muscular impression. The angles of the 
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foramen at the base of the area are but slightly thickened, but little produced, and 
have scarcely the appearance of the teeth of Orruts. 

In Orthis pyramidalis, 1 have not been able to obtain separated valves; but so 
far as can be ascertained, we have a similar internal structure. In the species from 
Tennessee the same characteristics appear, except, perhaps, that the specimens 
seen do not exhibit the bifurcation of the median septum of the dorsal valve. 

For these forms I propose the generic designation of SkKENIDIUM, in allusion to 
the form of the ventral valve. 


GENUS SKENIDIUM (n.-g.). 
[ Gr. Zxyvidiov, tentoriolum, a little tent.] 


SHELL subpyramidal, somewhat semicircular, with or without median sinus and 
elevation. Area large, triangular, divided by a narrow deltoidal foramen which 
is sometimes closed at the summit by a concave deltidium. Valves articulating 
by teeth and sockets, which are often obscure or obsolete. Dorsal valve flat, or 
varying from depressed convex to concave; beak entire, or indented by the fo- 
ramen. Cardinal line straight, and usually equalling the width of the shell : 
cardinal plates broad and well developed, marked by the imprints of the pe- 
duncular muscles, and produced in the middle in a pointed process. Thecardinal 


process extends as a median septum through the length of the shell, and may’ 


be simple or divided at its extremity. Ventral yalve elevated, subpyramidal; 

beak straight or slightly arched. Muscular impressions undetermined. Exterior 

surface covered with radiating striz. 

The species which I propose to include under this genus have the general aspect 
of OrtTHIS, except in the extreme elevation of the ventral valve, which gives a 
pyramidal aspect to the shell when resting upon the dorsal valve. In one species, 
S. insignis, the median septum is clearly bifurcated near the extremity, and 
expanded in width so much that it divides the interior cavity. In a species from 
Tennessee, for which I am indebted to the kindness of Prof. Sarrorp, the septum 
appears to be simple, and extends to the anterior margin of the shell. The interior 
of S. pyramidalis of the Niagara group has not been determined, and it is united 
with the others from its exterior form and surface markings. 

Geological distribution of the species. Of the three species known, one occurs. 
in the Lower Silurian strata of Tennessee, one in the Niagara group, and one in 
the Lower Helderberg group. 


The accompanying figures illustrate the characters given in the descriptions above. 


WN) 
Lily 
Front view of a specimen of Skenidium insignis, enlarged. 
Cardinal view, still farther enlarged. 

Exterior of the dorsal valve. 

Interior of the ventral valve. 


Interior of the dorsal valve, showing the wide hinge-plates and the bifurcating median 
septum*. 
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* As this description is going to the press, my attention is called to the Genus RuyNcHorA of 
DALMAN, as illustrated by DAvripson in the species R. spatulata of DALMAN. The interior of — 
the dorsal valve of that species, particularly in the median septum, bears much resemblance to 
the dorsal valve of SkENIDIUM; but I cannot suppose there will prove to be generic identity. 
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OBSERVATIONS ON THE GENUS AMBOCGLIA. 


In the Journal of the Academy of Natural Sciences of Philadelphia, Vol. viii, 
1842, Mr. Conran described, under the name Orthis umbonata, a fossil shell from 
the shales of the Hamilton group at Moscow in New-York. This species is common 
in the same group from Seneca lake to the shores of Lake Erie. There are likewise 


_ other similar forms less abundant in the Hamilton group of New-York, and one 


species in the Chemung group, and we know a single species from the Coal mea- 
sures. The species all have the ventral valve extremely convex, arcuate and ven- 
tricose; while the dorsal valve is nearly flat, or sometimes slightly concave or 
conyex. These species differ essentially from OrtuHIs in external appearance and 
internal structure; and from the ventricose form of the ventral valve, I have 
proposed the generic designation AMBOC@LIA. 


GENUS AMBOCGLIA (n.¢.). 


[ Gr. auBuv, umbo ; and xotjua, venter. | 


Generic characters. Shells bivalve, inequivalve, equilateral, plano-convex or 
concayo-convex : valves articulating by teeth and sockets; cardinal line equal- 
ling the greatest width of the shell; area common to both valves; foramen tri- 
angular, extending also to the area of the dorsal valve. Dorsal valve flat, de- 
pressed convex or concave; cardinal process bifurcate. The foveal plates are 
straight, longitudinal, pointed at their inner extremities; and from their centre 
on the outside extends a callosity curving around the dental sockets, which open 
towards the cardinal line. Muscular impressions four, and distinctly marked in 
the middle of the valve or below. Ventral valve arcuate, with or without a 
distinct sinus : beak arching over the area; dental lamellz strong, extending in 
short obtuse teeth. The impressions of the cardinal muscles form two semioval 
spots near the middle of the concavity between the beak and base of the shell. 
Surface very finely cancellated by obscure radiating strize and fine concentric 
lines of growth. Shell-structure fibrous (or fibro-punctate) : lustre pearly. 


The typical species of this genus is the Orthis wmbonata of Conrav. The Spiri- 
fer unguiculus of Sowersy may likewise be included in this genus; and also 
Orthis subumbonata, O. prewmbona and O. nucleus, as well as another species 
in the Chemung group which I have heretofore referred to O. unguiculus (8. 
unguiculus of Sowersy ). There is likewise a Carboniferous species, 4. gemmula; 
making five known American species, and one European. These together constitute 
a very natural group, readily determined by external characters, and easily 


‘separable by these alone from Orruis or any other genus of Brachiopods in the 


American strata. 

In several of the species there is a distinct mesial sinus upon the ventral valve, 
a feature strongly marked in 4. wmbonata, while in the other Hamilton species 
this character is less conspicuous; but it is seen in the Chemung species, and in 
the European form 4. unguiculus as figured by Parties in his Palzeozoic Fossils. 
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Fie.1, 2, 3. Dorsal, ventral and profile views of Ambocelia wmbonata, natural size, from the 
shales of the Hamilton group. 
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Fig. 4. The interior of the ventral valve, shonin Eeapetis area, etc. oda 


Fig. 5. Interior of: the dorsal valve enlarged, showing the foveal plates, dental sockets, and the 
qQuadripartite muscular impression; the valve slightly distorted. 


Fie. 6. <A similarly enlarged dorsal hie showing some variations from the preceding. 


Geological relations. The lowest position‘in which this genus is known is in 
the Marcellus shale, where we have a single species. There are three species in the © 
Hamilton group, one in the Chemung group, and one in the Coal measures. 


[ Lat. Vitula, a goddess. ] 


Generic description. ‘Shell plano-convex, semielliptical, marked by four or fiye 
simple rounded plications on either side of the mesial fold and sinus. Ventral © 
valve very convex, gibbous in old specimens; the mesial fold consisting of two — { 
larger plications, with a shallow depression between them. Dorsal valve de- — i 
pressed convex or nearly flat, with a defined mesial sinus, in the bottom of 
which there is a flattened or slightly elevated fold. Area large, confined to the 
ventral valve; its length occupying two-thirds the length of the cardinal line, 
and sometimes nearly the entire length. Foramen very large, broadly triangular, 
reaching to the apex of the ventral valve, and its base half the length of the area: 
The cardinal processes and foveal plates of the dorsal valve are conspicuous in 
the foramen. Surface minutely pustulose; the pustules arranged in radiating 
lines, those of each line alternating with those of the next. 

The interior of the ventral valve has the dental lamellz well developed, and ter- 
minating at the lower angles of the foramen in strong somewhat rounded dental 
processes. Within the foramen, at the apex of the shell, a strong callosity extends 
across the rostral cavity, but does not reach to the exterior margins. From this — 
callosity, a slender mesial septum extends half way to the base of the shell : on — | 
each side of this are the muscular impressions. The interior of the dorsal valve © 
shows the cardinal process extending in a low rounded mesial septum which © 
reaches below the middle of the shell, each side marked by a distinct Enotes 4 
The foveal plates are narrow and very divergent. i 
This genus possesses characters somewhat intermediate to TROPIDOLEPTUS and 

LEpProce@LiA, when we consider the general form of the shell, but differs from both 

in internal structure. The strong dental lamelle and dental processes extend from { 

the lower angles of the area; while in TropipoLeptus, the teeth are obliques 2) 

crenulate, and distinctly separate from the area. 


GENUS VITULINA (n.g.). | | 
| 
| 
| 
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Fig. 1. Exterior of the dorsal valve, showing : 
the pustulose surface: enlarged. 


Fig. 2. Interior of the ventral valve, enlarged : iH ; 
tt, teeth; 00, the thickened ie 
lamellee. 
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' Geological relations. The single species known occurs in the Hamilton group, 
associated with other Brachiopoda, but extremely restricted in its vertical range. 
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bsdiRVATION S ON THE GENERA ATHY. RIS (= SPIRIGERA), 

MERISTA (= CAMARIUM), MERISTELLA AND LEIORHYN- 

_CHUS. 

Amone the fossils referred for many years to TmREBRATULA, ATRYPA, etc., 
| European authors have separated the Genera Atuyris and Mertsra; shells which 
_haye many characters in common, and which were indeed at first united under 
‘Sprriczra or ATHyRIs, until in 1851 the Genus Mrrista was proposed by Prof. 
Susss. In my later studies of the Brachiopoda of the American palzozoic strata, 
_ [have referred to the Genus ATHyRIs certain species which have a subglobose or 

ovoid form, with lamellose surfaces, and without, or with scarcely perceptible 
radiating striz; while other forms, which are less distinctly lamelloseand always 
more or less distinctly radiatingly striate with fine concentric lines of growth, I 
have referred to the Genus Mrerista. Many of the latter have the general form and 
surface characters of Merista ( dtrypa ) tumida, Datman, but are less ventricose: 
_ they all have internal spires, and, when perfect, the beaks appear to be imperforate. 
- The radiating striz, though visible in well-preserved specimens, are still more 
- conspicuous in the partially exfoliated shell. dirypa tumida of DALMAN is cited 
__ by Davipson as one of the types of the Genus Mrrisra. 
I proposed last year* a separation of certain Merista-like forms, under the name 
- CAMARIUM, On account of the presence of an arching transverse septum in the 
ventral valve. Subsequently, a more careful consideration of the characters of 
_ Msnista as given by Mr. Davinson, and an inspection of his figures, have shown 
‘me that this arching septum, in its attenuation towards the beak, isidentical with 
- the shoelifter process described as belonging to the Genus Mrrista. An examina- 
tion of numerous specimens of different species of those which I have referred to 
_ the Genus Merista, shows no evidence of this process or septum; and the deep 
_muscular impression below the rostral cavity, and the thickening of this part of 
the shell, are characters incompatible with the existence of the septum. Moreover 
 Teonceive that this arching septum, or the extension of the shoelifter process into 
the cavity of the valve, would produce such a modification of the soft parts of the 
animal, that the inhabitants of these shells were generically distinct from the in- 
habitants of the large uninterrupted cavity of the shells which heretofore I haye 
referred to MmrRISTA. 
In order, if possible, to reach a solution of the question, I have had the shell 
removed from a solid specimen. of M. tumidat, which is one of the types of the 
genus, and there is certainly no evidence of the septum or shoelifter process, but, 
on the contrary, the presence of all the characters marking the American species 
which I have referred to Merista in Vol. iii, Pal. New-York. At the same time, 
_ the Merista ( Terebratula ) scalprum of BarRaNnDg, in the most solid of the spe= 
_ cimens which I possess, readily reveals the presence of the septum. 
Since this shoelifter process, or septum, was originally described by Prof. Suzss 
as characteristic of his Genus Merisra, and the species designated by him as the 
types of this genus ( the M. scalprum and M. herculea of BaRRANDE ) “‘do 


te _*Tn the twelfth Report of the Regents on the State Cabinet : Also Supplement to Vol. iii, 


al. N.York. 
+ A specimen from Dudley, England, which does not differ materially from the authentic 


- Swedish specimen; and Prof. M‘Coy has pronounced the Swedish and Dudley species identical. 
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** possess this feature, the genus must be ohana for the species with the shoe- — 


*‘ lifter process.??*. 

It would appear, therefore, that the Genus CAMARIUM, proposed by me in ae 
preceding Report, possesses characters identical with Murista as originally de- 
scribed by Suxss, but. which have been overlooked to some extent in consequence 


of the reference to M. tumida as a typical form of the genus. This point will un- ~ 


doubtedly be best determined by Prof. Suzss himself, and I shall not hesitate to 
follow his views. 

At the same time, as the M. tumida of Datman, an English and Swedish spe- 
cies, in common with numerous well-marked forms in our Silurian and Devonian 
strata, do not possess this feature, we can no longer, with propriety, refer them 
to that genus. 

With this restriction, the Mrerista# proper consist of smooth, ovoid, circular 
or transverse shells, with usually a conspicuous sinus upon the ventral valve, and 
4 corresponding wide, often undefined, mesial fold or elevation upon the dorsal 
valve; the hinge articulation being not very different from that of Aruyris, to which 
they are allied. 

The interior of the ventral valve, however, is strongly distinctive; and the sep- 
tum or shoelifter process is not unfrequently shown in the cleavage of the beak of 
that valve, in solid specimens, where the imterior is inaccessible. 

The forms which I have regarded as Mrrista are similar to those above; but 
instead of this septum, or shoelifter process, they have a deeply marked triangular 
muscular area just below the rostral cavity of the ventral valve, which is border- 
ed on the anterior side by a callosity of the shell, and on the two other sides by 
the strong dental lamella. This feature is not conspicuous in Aruyris : the dental 
- lamellz in that genus are shorter and less strong, and the form of the muscular 
impression is different. The dorsal valve of those shells now under consideration 


en ee a ee eee 


— 


——— 


has a longitudinal median septum; a feature which is obsolete, or partially obso- 
lete, in the species of Avnyris. In the Camarium, or Murista proper, the exte- 7 


rior of the yentral valve sometimes shows what appear to be two diverging septa, 


somewhat similar to those in the dorsal valve of PeNTAMERUS, which are the 4 


margins of the shoelifter process. 
The Meristidz begin their existence, so far as we know, in the rocks of the 


Clinton group; and in this and the Niagara group there are several species, while — 


they are more numerous in the Lower Helderberg group : they occur likewise in ~ 


the Upper Helderberg rocks, and in the Hamilton group. Mmrista proper, so far | 


as we know, appears firstin the Lower Helderberg period, while Arnyris is known 


in two species for the first time in the Hamilton group. 


Restricting, therefore, the signification of the Genus Mrrista to euth forms as 
were originally included by Prof. Suzss under that name, it becomes necessary to 


designate those species of similar form, but without the peculiar appendage of the ~ 


i 
| 


ventral yalye, by another generic term; and I would therefore suggest the name 


MERISTELLA, proposed by me last yeart. 


GENUS MERISTELLA (n.g.). 


SHELLS variable in form, oval, ovoid, orbicular or transverse. Valves unequally j 
convex, with or without a median fold and sinus; beak of the ventral valve — 


apparently imperforate, incurved over the beak of the smaller valve; area none: i : 
valves articulating by teeth and sockets. Surface smooth, or with fineconcentrie 


* Davipson, in letter to the writer. |_| Regents’ Report on the. State Cabinet, page 78. | 
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‘lines of growth and fine obsolete radiating striz, which are usually more con- 
spicuous in the exfoliated shell. The interior of the dorsal valve is marked by 
the presence of a longitudinal septum, and the upper part of the ventral valve 
by a deep sub-triangular muscular impression which unites with the rostral 
cavity. Sip 
Exampres : Meristella levis, M. bella and M. arcuata of the Lower Helder- 
berg group; M. cylindrica, and M. oblata of the Niagara and Clinton groups. * 

Geological range of the species. In the Clintonand Niagara groups, the Lower 
and Upper Helderberg and Hamilton groups, and probably in the Chemung group. 
The carboniferous species of similar form, which I have examined, have a bilobed 
muscular impressionin the ventral valve, and correspond with those I have referred 
to ATHYRIS. 


In the period of the Hamilton group, other new forms appear, apparently allied 
to MzristeLLa, but marked by plications on the messial fold and sinus, and some- 


_ times with obscure or discinct plications on the lateral portions of the shell. 


The internal structure appears to be the same as in MERISTELLA, and the fine 
obscure radiating striz and fine cancellating concentric lines appear both upon the 
surface and upon the exfoliated shell. In these forms the substance of the shell is 
always thin, and the individuals are never so gibbous as in the species cf the three 
allied genera. 

Some of these forms approach RayNcnONELLA; but the plications are more 
rounded, and rarely or never continued to the lateral margins, which are more 
compressed than in RHYNCHONELLA proper. The internal structure appears, so 
far as ascertained, to be the same as in MERISTELLA. 

For these forms, I propose the generic name LEIORHYNCHUS. 


GENUS LEIORHYNCHUS (n.¢.). 


SHELLS variable in form, ovoid, circular or transverse : valves more or less unequally 
convex, with a median sinus upon the ventral valve and a corresponding eleva- 
tion upon the dorsal valve; beaks imperforate, that of the ventral valve curving 
over the smaller valve. Surface more or less strongly plicated; the mesial fold 
and sinus always plicated, the lateral portions being sometimes nearly or quite 
free from plications; concentrically marked by fine lines of growth and some 
stronger imbricating lamellz. Substance of shell thin : structure distinctly 
fibrous. Valves articulating by teeth and sockets. Interior of ventral valve 
with two short diverging dental lamellz, which extend into and are affixed to 
the sides or bottom of the rostral cavity. The muscular impressions occupy a 
narrow triangular cavity below the bases of the lamellz, and usually extend 
about one-third the length of the shell. Dorsal valve with a well-defined medium 
septum, which extends half the length of the shell: the hinge-plates are nar-~ 
row, strong processes, embraced by the curving teeth of the opposite valve. In 
numerous specimens examined, there is no evidence of internal spires; and 
it is only the similarity of these forms to MuristELLA and Aruyris, that affords 
an argument in favor of the existence of these appendages. 

The types of the genus are Atrypa quadricosta and A. mesacostalis ( Hatt, 

Geol. Report of the Fourth District of New York ) = Leiorhynchus quadricosta 


and Z. multicosta described in this paper, from the shales of the Hamilton group. — 


- For illustration of these genera, see end of descriptions of species of the Hamil- 


? _ ton group. 


DESCRIPTIONS OF NEW SPECIES OF FOSSILS, 


f FROM THE HAMILTON GROUP OF WESTERN NEW-YORK, WITH NOTMa OF orHers 
FROM THE SAME HORIZON IN I0WA AND INDIANA. | 


» | 
oe |i 


3 LINGULA LIGEA (n.s.). 1 
SHELL narrow elliptical ; length equal to twice the width; sides resus curving; : 
extremities subequal ; margins of the valves thickened. Surface marked by fine _ 
concentric striae, and by a few obscure or obsolete radiating strie. The more 
convex valve shows, along the inner margin, a narrow shallow groove as if the 


edge of the opposite valve closed just within its margin. 


The shell is of more equal width throughout and more symmetrically oval, and } 
is much larger than the Z. spatulata of the Genesee slate. | 
7 Geological formation and locality. In the shales of the upper part of the Ha- H 
i milton group, on the shore of Seneca lake; and near the base of the Portage group, ] 
i at the falls below Trumansburgh, N.York. 4 | 
Al 


LINGULA PALAFORMIS (n.s.). 


Swetz broadly subovate, convex at the umbo and depressed below, the length a a 
little greater than the greatest width, rapidly expanding for about two-thirds 
the length of the shell, below which it is abruptly rounded : shell thick. Surface 
marked by strong concentric lamellose sees and, in the exfoliated surface, by. 
fine radiating strize. 

Geological formation and locality. In the shales of the Hamilton group, as- 


sociated with numerous known fossils, in a loose fragment of rock in the valley — 
south of Cayuga lake. 


eee 


Fig.1. Lingula paleformis. | 
Fic. 2. Lingula exilis. ae 
Fie. 3. Crania hamiltonie; the dorsal valve adhering to Tropidolepus carinatus. 


Fig. 4&5. Crania hamiltonensis; the interiors of ventral valves, showings some -dif- 


ference of form, and fig. 5 ‘showing more distinctly the vascular impressions, 
Fie. 6. Crania crenistria; the exterior of the dorsal valve. 2 
Fig. 7. Crania leoni; the interior of the ventral valve in its natural. proportions. 


Fie. 8. Crania leoni; the interior of the ventral valve of a distorted specimen. 
; ( 
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LINGULA EXILIS (n.s.). 


SHELL broad ovate, moderately convex, length little greater than width; apex 
obtuse; cardinal margin obtusely rounded; sides regularly curving; base broad- 
ly rounded. Surface lamellose with irregular ruge or lines of growth. 

This species is very broad; and the great width at the apex, and broadly rounded 
cardinal extremity, distinguish it among all the other forms of the Hamilton group 
or of the rocks of New-York. 

Geological formation and locality. In the Marcellus shale, near Bridgewater, 
New-York. 


DISCINA ALLEGHANTA (n.s.). 


SHeExLt broadly elliptical or nearly circular. Dorsal valve depressed conical; anterior 
side broadly and equally convex; apex placed at a little more than one-third the 
length from the posterior end of the shell, slightly inclined backwards; the 
posterior slope concave, and the shell flattened towards the margin. Surface 
marked by fine regular concentric lamelle, which are distant from each other 
two or three times their width. 

This large species is one of the finest and most beautiful of the genus, nearly 
equal in size to the Discina grandis of the Oriskany sandstone, and differing from 
that one in the posterior position of the apex and the more abrupt sloping on the 
posterior side, while the concentric striz are much finer and more closely arranged. 
It differs from the large circular form Discina discus of the Lower Helderberg 
group, in the greater elevation of the dorsal valve, and absence of radiating striz. 

Geological formation and locality. In the Chemung group, Hobbieville, Alle- 
gany county, N.York. 


DIScINA ALLEGHANIA.. 


CRANIA HAMILTONLA (n.s.). 


SHELL subconical, subcircular; apex subcentral, pointed in well-preserved speci- 
mens, often worn or decorticated. Exterior surface of the dorsal or upper valve 
lamellose. Ventral or lower valve marked by four strong muscular impressions, 
which are variable in form : the two lateral ones are distant, and each apparent- 
ly double; the central impressions approximate, diverging above and assuming ~ 
a somewhat cordiform appearance; vascular impressions strongly digitate. 

This species is found adhering to valves of T'ropidoleptus, Strophodonta, Spirifer, 

Spirigera, Avicula, Orthoceras; and the separated valves are free in the shales. 
Geological formation and localities. In the shales of the Hamilton group : 

Western New-York, Maryland, and Virginia. 
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CRANIA CRENISTRIATA (n.s.). 


VENTRAL or upper valve very depressed conical, subcircular in outline; apex cen- 
tral or subcentral, a little inclined. Surface marked by sharp elevated crenulate 
striee reaching almost to the apex (which is quite smooth), and increasing by 
interstitial additions. 

This species is quite rare, and two specimens only of the ventral valve are known 
at this time. The sharp elevated strige give the fossil, when partially obscured by 
adhering shale, the appearance of the exterior of the small funnelshaped fronds of 
FENESTELLA. 

Geological formation and locality. Tn shales of the Hamilton group, Ontario 
county, N.York. 


CRANIA LEONI (n.s.). 


Sn subcircular, transverse or slightly elongate. Dorsal valve convex : ventral 
valve concave, variable in form. The shell, towards the margin, is more abruptly 
recurved : hinge-line straight, equal to a little more than one-third the width of 
the shell. Muscular impressions of the posterior adductors in the dorsal valve 


near the cardinal angles; the anterior ones near together and a little behind the 


centre, with two minute impressions a little anterior to the centre, marking the 

place of the retractor muscles. Ventral valve with the posterior adductors cor- 

responding to those of the dorsal valve; the anterior adductors cccupying a 

subcircular area, and barely separated by an elevation marking the place of the 

protractor muscle. 

This species is known only in the condition of casts of the interior. The fioiost 
side is moderately convex; the apex apparently a little excentric on the posterior 
side. 

Geological formation and locality. In the Chemung group : Leon, Cattaraugus 
county, N.York. 


ORTHIS LEPIDUS (n.s.). 

SHELL small, transversely subelliptical, somewhat ventricose : cardinal line little 
less than the greatest width of the shell; area proportionally large; beaks di- 
stant. Ventral valve very convex, regularly curved from beak to base : beak 
prominent, pointed, slightly incurved. Dorsal valve depressed convex, marked 
by a distinct mesial depression, which, in some specimens, extends nearly to the 


beak : beak small, pointed, and but little incurved. Surface marked by fine ra- 


diating striz, crossed by concentric striz and a few lines of growth. 
This is the smallest species of Ortuis yet known in the Hamilton rocks of this 


country, and is easily characterized by the great transverse diameter, the propor- } 


tionally large area, the prominent beak of the ventral valve, and the distinct sinus — 
of the dorsal valve. 


| 
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Geological formation and locality. In shales of the Hamilton group : Ontario j | 


county, N.York. 


ORTHIS CYCLAS (n.s.). 


SHELL small, varying from subcircular to transversely subelliptical, moderately ] 
convex : beaks appressed, not distant; cardinal line rather less than one-half 


the greatest width of the shell. Ventral valve convex, most gibbous near the ~ 
umbo : beak small, slightly incurved; area rather low. Dorsal valve the less 


convex, sometimes marked by a shallow depression : beak very small, slizhtly : ; 
projecting beyond the cardinal line; area small. Surface marked by strong sharp 4 , 


ee 
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prominent striz, which are both bifurcated and implanted, often appearing fa- 

sciculate near the margin of the shell. 

The largest specimens known of this species measure not more than three-eighths 
of an inch in the greatest diameter. The distinguishing features are the coarse 
prominent strize and the length of the cardinal line. 

Geological formation and locality. Shales of the Hamilton group : Western 
New-York. 


ORTHIS PENELOPE (n.s.). 


SHELL large, oblate, the proportions of length and breadth usually as four to five, 


plano-convex : hinge-line about two-fifths of the breadth of the shell. Ventral 

valve flat or slightly convex : beak somewhat elevated; foramen broad, triangu- 

lar. Dorsal valve regularly convex, with a very slight depression : beak small, 
rising but little beyond the general outline of the shell; area smaller than that 
of the opposite valve. - 

Surface marked by fine radiating bifurcating striz, which are strongly arched 
upwards near the cardinal extremities, and crossed by fine concentric striz, 
giving a slightly rugose appearance in well-preserved specimens; and, besides 
these, are closely arranged lamellose lines of growth. The radiating strize have 
the appearance of being broken, from the peculiar manner in which the pores 
open upon the surface. 

Interior of the ventral valve marked by a subcircular foliate muscular impression, 
which occupies more than half the length and breadth of the valve, and, in old 
specimens, is extremely thickened from its anterior margin nearly to the border 
of the palleal impression. Interior of the. dorsal valve marked, in old specimens, 
by a similar imprint, but smaller and less distinctly defined. The cardinal and 
brachial processes are strong and prominent, directed downwards into the op- 
posite valve : the cardinal process fills the broad foramen of the ventral valve, 
and appears as an angular ridge on the exterior of the area. 

This species is much larger than O. vanuzxemi, with which it is eR often 
measuring more than one and three-quarters inches in transverse diameter, while 
the largest specimens of O. vanuxemi seldom measure more than one inch. It differs 
also in the character and strength of the radiating strize; the muscular imprint of 
the ventral valve is usually broader and more strongly marked; the cardinal and 
brachial processes of the dorsal valve are stronger, and directed towards the op- 
posite valve, while those of O. vanuxemi are inclined forward or into the cavity of 
the dorsal valve. 

Geological formation and locality. Shales of the Hamilton group : Western 
New-York. 


Fig. 1 & 2. Dorsal and ventral views of Orthis penelope. One of these figures was used in the 
Regents’ Report of 1847, to illustrate Orthis vanuxemi, with which this species was 
at that time included. ' 
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ORTHIS LEUCOSIA (n.s.). 


SHELL broad ovate, greatest breadth below the middle, obtusely pointed at the 
beaks. Valves moderately convex : cardinal area short and small; beaks appro- 
ximate, pointed and incurved. Ventral valve depressed convex, most gibbous at 
the umbo and flattened towards the front, without a distinct mesial sinus, but 
Sometimes having a broad shallow curve at the anterior margin of the shell : 
foramen broad triangular. Dorsal valve much the more gibbous, the greatest 
convexity above the middle, marked along the middle by a very slight depression 
which is sometimes obsolete : area smaller than that of the opposite valve, curved 
and slightly overhanging. Surface marked by fine radiating bifurcating striz, 
crossed by strong distant lamellose lines of growth, and interrupted by the 
openings of the pores. Interior of ventral valve marked by a strong, foliate, 
somewhat elongate muscular impression. 

This species is allied to O. vanuxemi, but differs in the cardinal margin being 
nearly straight from the beaks to nearly one-third the length of the shell, while in 
that species it is usually regularly curved : it differs also in the area being much 
smaller, and the beaks incurved and closely approximate. 

Geological formation and locality. Shales of the Hamilton group : Ontario 
county, N.York. 


ORTHIS SOLITARIA (n.s.). 


SHELL small, subcircular or broadly ovate : valves unequally convex; hinge-line 
somewhat more than one-half the greatest width of the shell. Ventral valve 
highly convex : beak small, prominent, slightly incurved; area low and well 
defined. Dorsal valve depressed convex, most prominent near the umbo; a broad 
shallow mesial sinus at the anterior margin, which does not extend beyond the 
middle of theshell : beak small, not prominent; area linear. Surface marked by 
fine radiating bifurcating striz and strong concentric lines of growth. 

This shell is of the type of O. elegantula. It differs from any other in the Ha- 
milton group, except O. lepidus, in having the ventral valve more convex than the 
dorsal, the sinus being on the dorsal valve. From O. lepidus it differs in being 
longer than wide, with less prominent beak and smaller area : it is also a larger 
species, being more than half an inch in diameter. 

Geological formation and locality. Shales of the Hamilton group : Livingston 
county, N.York. 


ORTHISINA ARCTOSTRIATA (n.s.). 


SHELL small, semicircular or semielliptical : hinge-line straight, nearly equal to 
the greatest width of the shell. Ventral valve irregularly gibbous : beak small, 
pointed, and truncate from its adhesion to foreign substances; area moderate, 
slightly arcuate, and somewhat irregular on the two sides; pseudo-deltidium 
broadly triangular, c’osed. Dorsal valve depressed convex; area narrow linear. 
Surface marked by strong sharp close radiating crenulated strize, which increase 
by interstitial additicx , and crossed by strong concentric lines of growth. 


Geological formatior ....4 locality. Shales of the Hamilton group : Ontario — 


county, N.York. 


i. 


| 
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ORTHISINA ARCTOSTRIATA, 


Fie. 1. Ventral view of a medium-sized specimen, 


Fig. 2. Enlarged cardinal view of another specimen, showing the closed rounded pseudo- 
deltidium. 


ORTHISINA ALTERNATA (n.s.). 


SHELL of medium size, semielliptical : hinge-line shorter than the greatest width 
of the shell; cardinal extremities rounded. Ventral valve most gibbous near the 
umbo and depressed near the front : area moderate, somewhat arcuate; pseudo- 
deltidium large, broad at base, imperforate, marked along the middle by a 
deeply impressed line. Dorsal valve regularly convex, apparently without sinus; 
area linear or obsolete. Surface marked by fine radiating strie, alternating in 
size, usually three smaller between the larger ones near the margin of the shell; 
distinctly undulating concentric stria. The margin of the shell is extremely 
thin. 

This species differs from the last in the proportionally shorter hinge-line and 
the alternating larger and smaller striz, which are also less prominent and less 
closely arranged. 

Geological formation and locality. Shales of the Hamilton group : Genesee 
county, N.York. 


ORTHISINA ALTERNATA. 


Fig. 1. Dorsal valve of a small individual. Fig. 2. Dorsal valve of a larger individual. 


AMBOCGLIA GREGARIA (n.s.). 


Compare with Atrypa unguiculus, SowERBY, Geol. Transactions, Vol. v, pl. 54, f. 8. 
Spirifer unguiculus, Puiuuips, Pal. Fossils, pk. 28, f. 119. 


Orthis unguiculus, Hauu, Geol. Report Fourth Digiriat of New-York, p. 268, 
f.5 a, b, c, d; p. 267. 


_ Suen subhemispherical, wider than long: hinge-line straight; cardinal angles 
rounded. Ventral valve gibbous, marked by a shallow mesial sinus, which ex- 
tends from near the beak to the base of the shell: beak obtuse, strongly incurved, 
Dorsal valve semielliptical, depressed convex, with;sometimes a slight longitudi- 
nal central depression; foveal plates slender and parallel. 

This species differs from 4. wmbonata in the less regular convexity of the yentral 
valve, the greater convexity of the dorsal valveyand the proportionally greater 
transverse diameter. 

I had originally considered this shell as identical with Atrypa unguicula (So- 
weRey), Spirifer unguiculus (Put.uirs), placing it under the Genus OrTHIS; 
but farther comparison of figures and descriptions has conyinced me that it is quite 
distinct, 
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| A variety (4. crassa), which has not thus far afforded the means of separation 
| as a distinct species, has the bases of the dental lamellze thickened, and extended 
in strong ridges across the valve on each side obliquely to the anterior lateral 
margins, leaying the central part of the shell of the ordinary thickness. 

Geological formation and locality. In shaly sandstone of the Chemung group, 
i crowded together in great numbers in some beds : Paintedpost, Jasper, Steuben 
) county; near Ithaca in Tompkins county, and. in Chautauque county. __ 


VITULINA PUSTULOSA (n.s.). 


SHELL plano-convex, semicircular : hinge-line equal or nearly equal to the greatest 
i width of the shell; area large triangular, reaching to the extremities of the car- 
dinal line. Ventral valve highly convex, the greatest convexity at the umbo : 
beak small, pointed, somewhat incurved over the area; foramen very broad, 
equalling half the length of the cardinal line. Dorsal valve flat or slightly con- 
vex, having a broad shallow sinus, flat or with an incipient fold in the bottom. 
4 Surface marked by about ten moderately strong simple rounded radiating plica- ° 
| : tions, two of which are slightly elevated in the middle of the ventral valve, in 
| 
| 
| 


ee 


form of a mesial fold corresponding to the sinus of the dorsal valve; the entire 
surface beautifully covered with minute pustules resembling spine-bases. 
\ Geological formation and locality. In the limestone of the upper part of the 
Hamilton group : Genesee county, N.York. 


SPIRIFER VENUSTUS (n.s.). 


SHELL subrhomboidal, ventricose, length about two-thirds the greatest width : 

| hinge-line scarcely equalling the greatest width of the shell; cardinal extremities 
rounded. Dorsal valve very convex; mesial fold narrow above and expanded in 
front. Ventral valve less convex than the opposite, broadly arching from the 
extremities, the greatest convexity a little above the middle : beak arched; area 
short, rounded, and not. defined at the margins; foramen high, the height equal — 
to the width at the base; mesial sinus narrow and well defined near the beak, 

| broader below the middle and expanded in front, terminating in a broad tri- 

angular extension. Surface marked by numerous fine bifurcating plications, the 

| 


mesial sinus margined by a stronger plication; at the beak there is a single one 

in the centre which sometimes continues simple to the base, while the accessions 

take place from the lateral ones, till there are.10, 11, or 12 within the limits of 
the sinus near the base: plications crossed by arching lamellose strize, which 
are granulose or fimbriate on their margins. 

This is one of the finest species of Sprzirzr in the Hamilton group, and equal __ i 
or superior in sizeand beauty to S. granulifera. It is the only species in this group 
which has bifurcated plications, or plications on the mesial fold and sinus. The 
largest specimen is about three inches wide, by nearly two inches long. In general 
aspect and surface characters, this species resembles the finer specimens of S. ca- 
meratus. 

Geological formation and locality. Shales of the Hamilton group: Livingston 
county, N.York. 


! 
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TREMATOSPIRA GIBBOSA (n.s.). 71 


SHELL transversely subelliptical, once and a half as wide as long, ventricose, the a 
| anterior margin thickened in old specimens; valves subequally convex. Beak of 


‘ 


No. 89.] | 83 


ventral valve strongly arcuate, and truncated by a circular perforation which is 
completed on the inner side by the outer ends of the small deltidial plates; false 
area small, broad triangular. Beak of the dorsal valve abruptly incurved, and 
concealed by passing within the concavity of the area of the opposite valve. 
Surface marked by nine strong angular elevated plications; three in the centre of 
the dorsal valve more approximate, giving the appearance of a mesial elevation, 
and three correspondingly depressed on the ventral valve : concentric lamelle of 
growth at irregular distances, undulated in crossing the plications, giving a series 


_ of zigzag lines. Entire surface finely granulose. Shell-structure strongly punctate. 


. This species differs from every other described, in its extreme gibbosity and 


oy highly elevated angular plications. 


Geological formation and locality. Shales of _ Hamilton group : Western 
a: 


RHYNCHOSPIRA NOBILIS (n.s.). 


Srey large, broadly subovoid, ventricose. Dorsal valve the more gibbous, with a 
broad moderately elevated mesial lobe. Ventral valve with a broad mesial sinus; 
the beak large and truncated by a large round foramen, the lower side of which 
is bounded by the summits of the deltidial plates : margins of the valve sub- 
alate a little below the beak. Snrface marked by numerous angular elevated 
plications; which are sharply crenulated on the summits; the sides and inter- 
mediate spaces finely and evenly striated. In the mesial fold there are from nine 
to eleven plications elevated, and a corrésponding number in the sinus of the’ 
opposite valve. 

The dorsal valve shows strong raieil processes extending from the hinge-line for 
a short distance, when they become slender and flattened, and below this they 
. curve and send off a process towards the centre of the shell, as in others of the 
genus, and similar to that of TEREBRATULA. 

This is the largest species of RuyNcHOsPIRA now known. It differs conspicuous- 


4 ly from the other species, in the defined mesial fold and sinus, and sharply elevated 


plications. 
Geological formation and locality. Hamilton group : Livingston and Erie 
counties. 


RHYNCHOSPIRA LEPIDA (n.s. ). 


SHELL small, broadly suboyal. Ventral valve depressed convex, regularly arched 
from beak to base : beak prominent, pointed; slightly incurved; foramen tri- 
angular, closed by two convex deltidial plates which are excayated on their 
inner and upper margins, forming an elongate or oval perforation. Dorsal valve 

_ the less convex, most gibbous above the centre. Surface marked by about twenty- 
four fine simple radiating plications; five in the middle of the valves stronger, 
distinctly elevated on the ventral valye. These stronger plications extend, giving 
a protruding form to the front of the shell. 

This species differs from the others of this genus, in the flatness of the valves, 
fineness of the plications, and general form. 

Geological formation and locality. Shales of the Hamilton group : Ontario 
county. 
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ATRYPA PSEUDOMARGINALIS (n.s. ). 


SHELL trilobate, subcircular, with the beak of the ventral valve extended. Dorsal 
valve with mesial fold strongly defined below the first third of the shell, and. 
elevated in front. The mesial sinus does not extend to the beak. Plications 
rounded, irregularly bifurcating. 
This species resembles 4irypa marginalis of DaALMAN, but is larger and more 

robust, the beak less attenuate, the mesial fold and sinus broader and not extending 

to the beak, and the strize coarser and not as much recuryed. From the Bohemian 

Specimens under the same name, it differs in the greater elevation and rounded 

form of the mesial lobe, and the less angular plications. slam . 

Geological formation and locality. Upper Helderberg limestone : Schoharie. 
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MERISTELLA HASKINSI (n.s. ). 


SHELL broadly ovate, more or less gibbous, length and breadth nearly equal, the 
greatest width anterior to the middle. Dorsal valve often a little wider than 
long. Ventral valve slightly the more convex, the greatest depth being a little 
anterior to the umbones : beak extended and slightly incurved, and, in all the 
specimens examined, truncated by abroad rounded foramen, impressed near the 

. front by a short shallow sinus which produces an arcuation of the dorsal valve ~ 
in front. Surface marked by close concentric lines of growth, which are crowded 
into wrinkles on the sides of the shell. Interior substance of the shell fibrous, 
with an exterior covering which appears to be punctate. ; 

This shell bears many features of TmruBRaTULA. It differs from M. barrisi in 
the broader form, short and little defined sinus, and in its surface characters. 
Geological formation and. locality. Shales of the Hamilton group, in Western 
New-York. 
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MERISTELLA BARRISI (ns. ). 


SHELL ovoid, more or less elongate or sometimes broadly ovate; proportions va- 
riable. Ventral valve extremely arcuate : beak incurved;, mesial depression 
sometimes beginning about one-third the length below the beak, and becoming 
on the front of the shell a broad flattened sinus produced in a short linguiform 
extension. Dorsal valve little longer than wide, regularly convex, abruptly ele- 

_ vated near the anterior margin from the extension of the mesial sinus of the 
opposite valve. Surface smooth, or marked by regular concentric lines of growth; 
some at the margins crowded into wrinkles. The exfoliated shells show obscure 
radiating striz. 

This species presents considerable variety of form; due, in the specimens exa-— 
mined, both to stages of growth and to accidents of compression, and also to the 
degree of development of the mesial sinus. P 

Geological formation and locality. In limestone of the Marcellus shale, near y 
Leroy, N.York. From Rev. W.H. Barris. es 
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MERISTELLA DORIS (n.s.). 


SHELL subovate, elongate, compressed below the middle and the margins thin will 4 
sharp, gibbous on the umbones. Ventral valve with the beak elongate, attenuate — 
and incurved; the sides below the beak abruptly compressed, making a concave | 
area; regularly convex from the beak to below the middle of the valve, where it ; q 


\ 
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is depressed into a shallow undefined sinus which is produced in front, and in 
old shells becomes. a linguiform extension. Dorsal valve oval, narrowed towards 
the beak, a little more gibbous on the umbo than the opposite valve, depressed 
below the middle, and becoming in old shells abruptly bent upwards. Surface 
marked by close concentric lines of growth, and fine radiating striz are visible 
upon the surface in the exfoliated shell, and upon the cast. Shel Scravean 
_ punctate. 

This species is readily distinguished by its greater proportional length and at- 
tenuation. Some halfgrown shells show no evidence of a sinus, while in other 
individuals it becomes earlier distinct. One specimen measures an inch and three 
quarters in length, by an inch and a quarter in width : the usual length is from 
one and a quarter to one and a half inches, with a width of about one inch. 

Geological formation and locality. In loose masses of limestone, south of 
Youne’s farm, Williamsville, Erie county. 


LEIORHYNCHUS MULTICOSTA (ns. ). 


SHELL ovate, subcircular or transverse, moderately gibbous : beak small, pointed, 
somewhat incurved. Ventral valve with a broad well-defined mesial sinus, 
reaching nearly to the beak; in elongated specimens, extended in front. Dorsal 
valve the most convex; mesial elevation most distinct in the upper part of the 
valve. Surface marked by strong angular plications, generally bifurcating; from 
six to ten on the mesial elevation, the lateral ones of which have their outer faces 
broad, forming the entire height of the elevation; the plications on each lateral 
portion of the shell about six or eight, variable in number. Numerous concentric 
wrinkles cross the striz, giving a broken aspect to the surface. Substance of the 
shell extremely thin. 

This species differs from ZL. quadricostata of the upper black shales, in being 


- much larger and more robust. The mesial lobe is always distinctly marked; the 


plications are strong, angular, and cover the whole shell. 
Geological formation and locality. Shales of the Hamilton group, in numerous 
localities in Western New-York. 


a 


‘The following species, originally described under the Genera Orruis and 
Arrypa, belong to the Genus LEIORHYNCHUS. 


LEIORHYNCHUS LIMITARIS. 


Orthis limitaris : VANuxEM, Rep. 3d Geol. Dist. New-York, 1843, p. 146, f. 3. 
Atrypa limitaris : HAuL, Rep. 4th Geol. Dist. New-York, p. 182, f.11. 


SHELL moderately gibbous, subcircular or transverse. Dorsal valve with a broad 
mesial elevation. Ventral valve with sinus only on the anterior portion. Surface 
covered by numerous fine plications, mostly simple. 

When found in limestone, it is full and well formed; but in the thinly laminated 
shales it is usually compressed, and occurs in great numbers. 

Ae Geological formation and locality. In the black shales at the base of the Ha- 

milton group, at Leroy and Avon, N.York. 


Gt, 


86 :  [Smnatve | 


LEIORHYNCHUS QUADRICOSTATA. 


Orthis quadricostata : VANuxEM, Report on 3d Geol. Dist. New-York, 1843, p- 168. 
Atrypa quadricostata : Hau, Report on 4th Geol. Dist. New-York, p. 223, f. 2. 


SHELL thin, flattened, transverse, marked by distinct rounded plications in the 
middle of the valves; lateral portions plain, or with faintly marked plications; 
without distinct mesial fold or sinus. 

This species is smaller than the preceding, with fewer radiating plications. It 
differs from ZL. multicosta in the absence of a mesial fold, and smaller number of 
ribs. 

Geological formation and locality. Upper black shales of the Hamilton group: 
Bigstream point, Seneca county; and other places in Western New-York. 


LEIORHYNCHUS MESACOSTALIS. 


Atrypa mesacostalis : Hau, Report on 4th Geol. Dist. New-York. Tlustrations of Fossils 
of the Chemung group, 64, ff.1 a, 10. 
SHELL somewhat elongated, with moderately prominent beak. Valves convex, with 
' well-defined mesial lobe and sinus, which are covered with plications; those 
bordering the sinus are the sari wey Lateral portions of the shell smooth, or with 
obscure ribs. 
This species is usually larger than any of the preceding, and is characterized by 
its elongate form and plain or obscurely marked lateral portions of the shell. 
Geological formation and locality. In rocks of the Chemung group : Steuben 


county, and other parts of Western New-York. 7 


LEIORHYNCHUS MESACOSTALIS. 


‘Fie. 1, 1a. Ventral and cardinal views of full-grown individuals of L. mesacostalis. 
Fig. 16. Ventral view of a young individual of the same species. 


PENTAMERUS PAPILIONENSIS. 
Pentamerus popilionensis, cited in Geol. Report of Iowa, 1858, p. 514. 


SHELL yentricose, broadly ovate. Ventral valve the most convex : beak obtuse, 
incurved; a broad mesial sinus reaching nearly to the beak, and producedin ~ 


front in a linguiform extension; surface marked by few or many rounded or 
subangular unequal plications, of which, three, four, or five occupy the sinus, 
with sometimes five, six or seven on each side. Dorsal valve gibbous, with a 
prominent mesial elevation which is marked by several plications. The triangular 
foramen, or opening to the V-shaped process of the ventral valve, is visible above 


ib 
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‘the beak of the dorsal valve. The interior of the ventral valve shows a short V- 
shaped process attached to the median septum for a distance of one-third the 
length of the shell from the beak, the septum continuing below the middle of the 
shell. Surface punctate : substance of the shell lamellose, prismatic, brittle. 
This species resembles P. occidentalis of the Iowa Geological Report; but the 

plications are more numerous and conspicuous, and extend farther towards the 
beak. The texture and surface markings are similar. 


Geological formation and locality. Shales of the Hamilton group, in numerous 
places in Western New-York. 


RHYNCHONELLA SAPPHO (n.s.). 


SHELL transverse, gibbous or ventricose; cardinal slopes nearly straight or a little 
concave, and regularly rounded below. Dorsal valve very gibbous, regularly 
convex transversely; about six to eight plications elevated upon the mesial fold, 
which is distinctly but not prominently raised towards the front. Ventral valve 
flabelliform, depressed convex, a little gibbous near the beak, flattened in the 
middle near the front, and abruptly bent up at the margin for the width of the 
sinus; the margins on each side of the sinus a little recurved. Surface marked 
by twenty to twenty-four plications, of which, in old shells, usually six or seven 
mark the mesial fold and sinus. The middle plications are flattened or grooved 
towards the margin, while the lateral ones are more angular, and become obso- 
lete on the cardinal line. Surface crossed by fine close undulating concentric 
lines. 

_ This is a very beautiful and symmetrical species, and, in full-grown individuals, 

has the length and width as seven to eight. In young shells, there are not more 


‘than four plications on the sinus and fold. 


Geological formation and locality. In limestone of the Marcellus shale : Near 
Leroy, N.York. 


RHYNCHONELLA HORSFORDI (n.s.). 


SHELL, in full-grown specimens, transverse, gibbous, length and width about as 
five to six or six to seven; front nearly straight, abruptly and shortly pointed 
at the beak; cardinal slopes concave; sides rounded. Dorsal valve very gibbous, 

‘sloping abruptly to the beak; mesial elevation defined below the middle of the 
valve. Ventral valve moderately convex, flattened and incurved in front, forming 

a distinct mesial sinus; lateral portions gently curving to the margins. Surface 
marked by twenty to twenty-four well-defined angular plications, about five of 
which mark the mesial sinus and fold. The plications limiting the sinus are more 
sharply elevated than the others, concentrically marked by fine undulating stria. 
This specjes differs from #&. sappho, in the stronger and more angular plications 
which characterize all stages of growth : it is also smaller at maturity, and more 

Straight in front. 


Geological formation and locality. In shales of the Hamilton group, at nume- 
rous places in Western New-York. 
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RHYNCHONELLA ORBICULARIS (n.s.). 


SHELL circular, ventricose. Dorsal valve subhemispherical; mesial elevation ex- 
tending from near the beak to the base, and gradually expanding : beak small, 


compressed, not rising above the general outline of the shell. Surface marked by © 


about twenty-four strong, rounded, highly elevated plications; four occupying 

the middle of the valve, more prominent, forming the mesial elevation; the 
- plications on the lateral cardinal slopes slightly arched at the outer extremities. 

In some parts of the specimen are indications of regular concentric striz. 

This description is drawn from a single dorsal valve, but so characteristic as to 
leave no doubt of the specific distinction. The circular form, full rounded cardinal 
slopes, the four strong plications of the mesial fold and recurved plications of the 
sides, are decided characters. 


Geological formation and locality. In rocks of the Chemung Brome Steuben 
county, N.York. 


TEREBRATULA LINCKLAINI (n.s.). 
Atrypa —— : Geol. Report 4th Dist. New-York, p. 202. _ 


SHELL oval, ovate or subelliptical, generally broadest below the middle, varying 
from moderately convex to very gibbous, sometimes subcylindrical; cardinal 
slopes of the ventral valve somewhat angular. Ventral valve usually the most 
gibbous, somewhat flattened in the middle and toward the anterior margin, and 
sometimes marked by a faint narrow mesial depression. Dorsal valve with umbo 
narrow and prominent. Surface smooth, or marked by a few concentric lines of 
growth : these are sometimes strong, and cause an abrupt thickening of the 
shell near the anterior margin. Shell-structure distinctly and beantiidla punc- 
tate. 


Geological formation and locality. In limestone of the Hamilton group: Delphi, 
N.York. 


TEREBRATULA RECTIROSTRA (n.s.). 


SHELL elongato-ovate, subovate or subelliptical, the greatest width anterior to the 
middle. Valves subequally convex, somewhat truncate at base : beak of ventral 
valve strong, little incurved; deltidial plates long and narrow; shell abruptly 
inflected along the umbonial slopes : beak of the dorsal valve incurved, passing 
within the cavity of the opposite valve; umbo prominent. Surface marked by 
strong concentric lines of growth. Shell-structure distinctly punctate. 

This species differs from the last in being less ventricose and arcuate, with beak 
ionger and more incurved : it is also larger, and the base truncate. _ 

Geological formation and locality. Shales of the Hamilton group : Western 
New-York. 
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oy] TEREBRATULA LENS (n.s.). 


SHELL ovate, broadly elliptical or lenticular below, and abruptly tapering towards 
the beak, the greatest width a little below the middle, moderately gibbous : 
valves subequally convex, the width about four-fifths as great as the length, 
and the depth equal to about half the length. Ventral valve less convex than 

‘the dorsal, the beak moderately incurved and broadly truncated, the lateral 
slopes subangular; without visible sinus or elevation. Dorsal valve broadly 
elliptical or subcircular, a little more convex than the opposite. Surface marked 
by indistinct lines of growth : shell structure punctate. Length nearly seven- 
tenths, and breadth six-tenths of an inch. 

This species is proportionally shorter and broader, and more abruptly tapering 
to the beak, than either of the preceding species. It varies little in length from the 
larger specimens of 7. linckleni; but that species is narrower, and the valves 
more gibbous. The 7. rectirostra is a more elongate shell, attains a length of an 
inch or more, and has nearly straight sides from the middle to the beak. 

Geological formation and locality. In the Upper Helderberg limeston : at 


_ Clarence hollow, Erie county. Collected by Col. Jewzrr. 


TEREBRATULA PLANIROSTRA (n-s ). 


SHELL subangularly ovate, unequally subquadrilateral: the front often truncate, 
giving a subpentagonal outline; greatest width near the middle of the shell; 
width and length about as six to seven: the thickness at the greatest convexity 
of the two valves is more than half the length. Ventral valve with the greatest 
conyexity-above the middle, the lower part flattened or depressed along the 
centre : beak moderately incurved and truncate at the extremity, depressed or 
flattened on the umbo; lateral slopes angular; deltidial pieces large. Dorsal 
valve shorter than the opposite, very convex and often extremely gibbous above 
the middle, more or less flattened towards the front. Surface (in old shells) 

-marked by strong lines of growth, which are sometimes regularly and evenly 
disposed as concentric laminz, often roughened : shell structure punctate. 
Length of full-grown individuals about one inch. 

This fossil, in full-grown specimens, is distinguished by a subangular form and 

a truncation in front : an incipient snus marks the ventral valve. The flattening 

of the umbo, and angular margins of the lateral slopes of the ventral valve, are 

distinctive features. 
Geological formation and locality. in the shales of the Hamilton group : at 

York, Moscow and Geneseo in Livingston county, and in Ontario county, N.York. 
For the finest specimen which I have seen, I am indebted to Prof. E. N. Hors- 

FoRD of Cambridge, who collected it many years since at Moscow. 

_ The preceding species are referred to TEREBRATULA, from their general form and 


_ punctate structure. The internal arrangement is unknown; and it is possible that 


they may prove distinct from that genus, when we become acquainted with the 
interior structure. 


ATHYRIS VITTATA (n.s.). 


SHELL subquadrilateral, usually a little trarisyerse, trilobate from the strong 
_ mesial sinus and elevation : hinge-line extending more than half the width of 
the shell; cardinal extremities rounded; length and breadth as five to six. Ven- 
tral valye most convex above the middle, the sinus often reaching to the beak 
and becoming sharply defined below the middle of the valve, elevating the front 
in a defined semicircular arch; sides of the valve regularly curving to the mar- 


e gins. Dorsal valve usually alittle the more gibbous, the greatest convexity above 
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the middle; the mesial elevation becoming defined below the middle of the valve, - 

and often margined by 2 defined groove which is distinctly marked on the front 

of the shell. Surface marked by regular equal concentric laminez of growth, 

which often, towards the front of the shell, become lamellose expansions. These 
lamellz are often abruptly bent at the margins of the mesial fold and sinus. 

_ The greatest length of the specimens examined is about six-tenths of an inch. 

This shell bears some resemblance to small individuals of 4. Cone but : 

. is more distinctly trilobate, and never acquires the same dimensions. | 

| Geological formation and locality. In rocks of-the age of the Hamilton group, 4 

| near Iowa city. My specimens were received from Rey. W. H. Barris. : 

ee This species, in the Hamilton group of the West, is a representative of the 4- 

| thyris spiriferoides of the same group in New-York, and is associated with Spirifer 

submucronatus, S.inutilis, S. aspera, and others which have been noticed as 

similar to our Hamilton species. The dthyris spiriferoides is a much larger shell, 

with much less strongly developed mesial fold and sinus; while in all stages of | 1 

” growth it has a more orbicular form, and the surface is less regularly laminated. : 


: ‘ ‘SPIRIFER DUBIUS (n.s.). 


SHELL ovoid, ventricose; cardinal extremities rounded: proportions varying from 
length and breadth equal, to length greater than breadth; the thickness of both 
valves about equal to two-thirds the width. Dorsal valve the less convex; mesial 
fold defined towards the anterior margin, and marked by four or five plications 
which coalesce and die out before reaching the apex: beak incuryed. Ventral 
‘valve more gibbous, becoming ventricose in old shells, highly arcuate above : 
beak incurved, with summit extending above the opposite valve from one-fifth 
to one-fourth the entire length of the shell. Area short, with margins undefined : 
foramen high. Surface marked by fourteen to twenty or more plications, which 
show a tendency to bifurcate near the margin, and, in old shells, are entirely 
obsolete on the upper part of the valves : plications crossed by imbricating 
lamelle. 

This species, though having a foramen and other characteristics of Simaaie 
has nevertheless a median septum in the ventral valve; which, ‘however, does not 
join the dental lamelle, as in Cystina. There is likewise a short median septum 
in the dorsal valve. The longitudinal median septum of the ventral valve is not an 
unusual feature, being shown in some Lower Helderberg species, particularly in 
S. octocostatus ( Vol.iii, Pal. New-York). In some species referred to OystTINnA, 
the dental plates join this septum, not at its summit, but below, leone it pro- 
jecting within the triangular cavity. 

Among these various modifications of Sprrirer, we find, in some of the Deyo- 
nian and Carboniferous forms, a less distinctly fibrous structure, or a puncto- 
striate texture, while the interior organization is apparently that of true SPIRIFER. — 
- Iam indebted for this species to the Rev. W. H. Barris of Burlington, Iowa. 

Geological formation and locality. In the shaly limestones of the age of the 
Hamilton group, near Iowa city, Iowa. 
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STROPHODONTA PLICATA (n.s.). 


SHELL semielliptical, length and width nearly equal, cardinal angles scarcely ex- — 
tending beyond the width of the shell. Ventral valve regalarly convex : beak — 

' extending beyond the cardinal line; area sublinear, vertically striate,and the 
inner margin strongly crenulate; foramen closed. Dorsal valve concave, the | 
depression slightly less than the interior of the opposite valve. Surface marked — 


by strong rounded plications, which bifurcate on the dorsal valve, and are in- | | 


\ 
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-ereased by implantation on the ventral valve : entire surface radiatingly striate. 
The specimen described is a little more than half an inch in length, and has the 
appearance of a mature shell. It is readily distinguished from other StrRoPHODONTE 
described, by the strong rounded plications of the surface. 
Geological formation and locality. In the rocks of the age of the Hamilton 
group, near lowacity. From Rev. W. H. Barris. 


TROPIDOLEPTUS? OCCIDENS (n.s.). 

SHELL semielliptical, longer than wide, concayo-conyex; cardinal area very narrow 
and linear : beak of ventral valve extending a little beyond the hinge-line. Sur- 
face marked by twelve elevated angular plications, of which two central ones on 
the ventral valve are a little stronger and more elevated, while a single central 
one on the dorsal valve is a little depressed. The substance of the shell is silici- 
fied : it appears to have been originally punctate. 

I refer the species with some hesitation to the Genus TROPIDOLEPTUS, since the 
condition of the only specimen known does not admit of satisfactory determination. 
It is a matter of interest to discover other species of this peculiar genus. 

Geological formation and locality. In strata of the Hamilton group, near lowa 


city. From Rev. W. H. Barris. 


CONOCARDIUM EBORACEUM (n.s.). 


SHELL subovate, gibbous; anterior end obliquely truncate, the umbonial slopes 
angular and flattened or concave within, the joining edges of the shell produced; ' 
posterior end conical, scarcely constricted behind the beaks; umbones angular; 
hiatus rounded anteriorly, narrow and elongate, reaching nearly the whole 
length of the shell, and strongly denticulate on the inner margins. Surfaces can- 
cellated by radiating and concentric striz, which are nearly equal upon the 
upper part of the shell; while on the lower part the concentric striz become 
strongly lamellose, and the radiating striz are obselete. 

This shell is somewhat equilateral, in having the anterior end on the base ex- 
tending as far beyond the beaks, as the distance from the beaks. to the posterior 
extremities. The cancellated structure above and strong lamellese concentric strize 
below, with the extreme hiatus, are distinguishing features. 

ecological formation nnd locality. In shales of the Hamilton gronp: in York, 
Livingston county, New-York. 


CONOCARDIUM VENTRICOSUM (n.s.). 


SHELL extremely ventricose, the width and thickness of the two valves being equal 
to or greater than the height from base to beak, while the length is about equal 
_ to the thickness. Beaks rising above the hinge-line, incurved : hinge-line straight 
anterior end almost vertically truncate, and sometimes abruptly and obtusely 
rounded, usually slightly concave between the umbonial slope and the edges of 
the shell, posteriorly constricted just behind the beaks, and produced in a short 
subconical extension : the hiatus on the lower side is narrow and short, rounded 
at the posterior extremity. Surface of the body of the shell, and a part of the 
posterior slope, marked .by slender radiating ribs, which become double below 
their origin, and again coalesce at or near the edge of the shell; or the ribs may 
be described as simple, with a sharp deep groove throughont the greater part of 
their length : ribs on the anterior slope simple. 
This is a pretty little species, remarkable for its great ventricosity and for the 
-character of its ribs. , 
Geolagical formation and locality. 1n limestone of the age of the. — 
group : near [owa city, lowa. From Rev. W.H. Barris. 
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GENUS PHOLIDOPS ( Hatt, 1859). 


Pholidops : Paleontology of New-York, Vol. iii, p. 498. 4 4 
M4 


SHELL small, patelliform; apex anterior, subcentral, excentric or terminal. Suttiee 
marked by concentric lamellz of growth, which are more expanded on the 
posterior side. Interior ashallow oval cavity, with a bilobedor horseshoe-shaped jf 
muscular impression; the margin flattened or slightly deflected, and entire. 

These fossils are not unlike, in form and general aspect, to Discina (ORBICULA 

of authors); and I had originally thus referred a species in the Niagara group, 

under the name Orbicula squwamiformis ( Pal. New-York, Vol. ii, p. 250). It is | 

only recently that we have ascertained that these little scale-like fossils are really 
univalve, like PaTELLA; since in numerous examples there is no evidence of any 
other valve, and the muscular imprint is unlike any of the brachiopods of the  — 

Discina or CrantA forms. . | 
In somé of the specimens from the Hamilton group, the casts are beautifully 

preserved, and show the impression of the muscular callosity in a good degree of 

perfection. We have now four well-defined species of the genus, each one holding —_— 

a different geological position, viz: Pholidops squamiformis, of the Niagara group; — 

P. ovatus, of the Lower Helderberg group; P. terminalis, of the Oriskany sand- 

stone; and P. hamilionie, of the Hamilton group. The species are therefore of. | 

Silurian and Devonian age, and will probably be found in the Carboniferous strata.. 


PHOLIDOPS HAMILTONITA ( n.s.). 


SHELL ovate, broader near the anterior end; apex excentric, little elevated and 
slightly inclining forwards, thin and flattened towards the margins. Surface 
marked by fine closely arranged lamellose strive. Interior smooth, except an 
ovate somewhat bilobed prominence beneath the apex, which . the muscu- 
lar impression. 

The casts of the interior show very distinctly a double indentation at the apex. 
The surface, when magnified, shows some indications of minute interrupted ra- 
diating striz. It is the smallest of the species described, having alengthoffourteen | 
hundredths of an inch, and a width of twelve hundredths in the widest part. ' | 


Geological formation and locality. In the shales of the Hamilton group, from j 
the shores of Lake Erie to the Genesee river. ; 


LEPERDITA PUNCTULIFERA (n.s.). 


Trest minute, subcylindrical; the two extremities subequal, rounded; a scarcely 
elevated’ point or tubercle near one extremity: the ventral margin of one valve 
distinctly overlapping the other, and rising in a distinct ridge along the border. 
Surface marked by minute puncta or pits, which are much more distinct and 
regular than usual in the species of this genus. ial 
Geological formation and locality. In shales of the Hamilton group, often very 1 

abundant on the shaly laminz; from the shores of Lake Erie, to Canandaigua lake. 
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The following figures will serve to illustrate more fully the characters described 


in the observations upon the Genera phan lg Merista, MuristeLia, and Ler- | 
RHYNOHBUS. 
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y Fre. 1 & 2 are of the exterior, and 3, 4 the interior and cast of Athyris spiriferoides of the 
Hamilton group, N.York. 


Fig. 5, 6 & 7: Dorsal, front and profile views of Meristella princeps of the Lower Helder- 

berg. 8,9 are the interior and cast of the ventral valve as shown in M. nasuta 

~ , (Atrypa nasuta, Conrad) of the Upper Helderberg limestones of New-York and 

Ohio. The letter x refers to the filling of the rostral cavity; 7, the cavities of the 
dental lamelle; r, the triangular muscular impression. 


; : Fi¢.10 & 11. Dorsal and profile views of Merista typa (Camarium typum) : 12, interior of 
oe the ventral valve; 13, longitudinal section; @, rostral cavity; s, transverse arch- 
hl a ing septum, or ‘‘ shoelifter’’? process of Kine; f, teeth. fs 


Fig.14 & 15 illustrate the exterior form and characters of Leiorhynchus multicosta of the 4 
Hamilton shales, and may be considered as illustrating the general external charac- 
iers of the genus. 


ADDITIONAL SPECIES FROW THE HAMILTON GRODP. 


ATHYRIS CORA (n.s.). 


SHELL depressed suborbicular or transversely elliptical, moderately gibbous : | 
“valves, in specimens of ordinary size, nearly equally convex; lengthand width —__ 
of the dorsal valve about as eleven to fifteen, the proportional length of the 
ventral valve being twelve or thirteen. Surface marked by concentric lamellose : | 
strize or lamelle of growth, which have apparently been fimbriate in their perfect © 

- condition. There are likewise a few stronger concentric ridges or grooves; and 
there is a shallow longitudinal sinus in the ventral valve, and a.corresponding 
elevation or flattening of the centre of the dorsal valve. In the casts, this mesial 
elevation is marked by a narrow depressed line. 

Geological formation and locality. In the shales of the Hamilton group at 

Delphi. . | ; 
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SPIRIFER CLIO (n.s.). 


Suett subrhomboidal, more or less gibbous or ventricose; extremities usually : f 
salient, and sometimes extended into mucronate processes. Dorsal yalye regular- _ 
ly convex, becoming gibbons; mesial fold strongly defined, simple at its origin, 
and becoming flattened and grooved below the first third, or for a.greater 
proportion of its length : cardinal line showing a narrow area. Ventral valve 
more gibbous than the dorsal; medial sinus deep and strongly defined, with a 
slight elevation in the centre, giving an undulation in the direction of the lamellz; 
beak incurved; area strongly defined; length more than twice the height, and 
extending to the cardinal extremities : foramen somewhat narrow, sometimes 
twice as high as the width at base, open to the beak. Valves marked by from 
six to ten or twelve regular plications on each side of the mesial fold and sinus, 
more than half of which run out upon the margins of the area. Entire surface 
marked by regular inbricating lamella, which are sharply arched at the sum- 
mit of the plications and in the groove between them. 

This species has sometimes been confounded with S. zigzag; but the plications — 
are more numerous, while the mesial fold and sinus are marked by a groove and 
elevation not shown in that one. The imbricating lamellee are coarser and stronger 
in the S. zigzag. ' 

Geological formation and locality. ‘In shales of the Hamilton group : at’ Mo- 
scow, York and Geneseo, Livingston county; and at Darien, Genesee county, N.Y. g 


a a age ae Eg ee ara Re 
os ed Be! 


‘ a ? ’ 


pees 


No. 89.] oy 95 


NOTES AND OBSERVATIONS 


Upon the fossils of the Goniatite limestone in the Marcellus shale of the Hamilton 
group, in the eastern and central parts of the State of New-York, and those of the 
Goniatite beds of Rockford, Indiana; with some analagous forms from the Hamil- 
ton group proper. 

At the base of, or forming the lower member of the Hamilton group, there is a 
mass of black shale or slate known as the Marcellus shale. In the midst of this 
black slate there is a band of limestone which is more or less continuous, and 
which, over a considerable area, divides the Marcellus shales into two parts, a 
lower and upper member. The lower one is more strictly a slate; while the upper 
one, from a black slaty mass, passes to an olive or bluish shale, gradually losing 
its slaty cleavage. As this limestone dies out in a westerly direction, this line of 
division is not marked, and the Marcellus shale is recognized only as a single 
member of the group. 

This limestone is charged with GoniatiTxEs, and other chambered shells, with 
comparatively few fossils of any other character. Among the fossils of this rock, 
I have recognized two species of Gon1ATITES, one of which occurs in great numbers; 
one of NauriLus or DiscrrsEs, one of CYRTOCERAS, two of GyrocerRas, three of 


’ GOMPHOCERAS or APIOCERAS, one of ONCOCERAS, one of OrTHOCERAS, one of 


PLEeUROTOMARIA, one or two of EvoMPHALUS, one DeNnTALIUM, one acehpalous 
shell allied to Epmonp14?, one Letornyncavs (the ZL. limitaris, page 85 of this 
paper), and a species of Prortus. 

There are probably other fossils not yet ascertained in this limestone, which, 
however, has rarely a thickness of more than three or four feet, and often less 
than two feet. In the western part of the State we know two or three other species 
of GoNIATITES, ORTHOCERATITES, etc.in the shales of the Hamilton group in a 
higher position than those of the limestone. 

In the Report of the Third Geological District of New-York, Mr. VaANurwin 
gave figures and descriptions of two of these GontaTITEs, the originals of which 
were placed in the State Collection. Since that period, Iam not aware that any 
published notice has been made of these fossils. 

At Rockford, Indiana, in what appears to be nearly the same geological hori- 
zon, we find a stratum charged with GonraTiTes, OrTHOCERATITES, etc. Of the 
former there are at least three species, one of which is regarded by paleeontologists 
as identical with the European G. rotatorius, a Carboniferous species, while the 
others are apparently of undescribed forms. In the same association we find Grro- 
CERAS, BELLEROPHON, PLEUROTOMARIA, KUOMPHALUS, etc., with a few brachiopo- 


_dous and lamellibranchiate shells. A comparison of these fossils with those of 


New-York becomes a matter of interest; and to facilitate this object, I have pre- 
sented the following descriptions and illustrations. In the New-York localities we | 
have one species of GoNIATITES and one ORTHOCERATITE, occurring in large num- 
bers. In the Rockford locality, we have two species of Gonratires and one of Or- 


_ THOCERATITES, likewise occurring in great numbers; while in both localities the 


other fossils are comparatively rare, or far less abundant. 
The parallelism of these localities is inferred from the fact that the stratum con- 
taining the GontarirEs is clearly above the limestone of the age of the Upper Hel- 


_ derberg group, and below the sandstones which are recognized as of the age of the 


Chemung group of New-York. The exposures at the immediate locality are ob- 
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scure; but the Black slate, which I regard as the continuation of the Marcellus 


shale, occurs in the immediate neighborhood. The fossils are all found loose in the - 


bed of a stream, washed out by the water from the rock. The fossils themselves 


Jeffersonville, Indiana, the Marcellus shale rests upon the limestone of the Falls 
of the Ohio, which is a continuation of the Upper Helderberg limestone. In this 
neighborhood, the Black shale ( Marcellus shale) is succeeded by a band of com- 
pact fine-grained, and in some parts crystalline light-colored limestone, undistin- 
guishable, in fragments, from that accompanying the GontariTEs and other fossils 
from Rockford. From all these facts, I have been inclined to regard the evidence as 
favoring the view that these Goniatite beds of Rockford are near the horizon of the 
upper part of the Black slate, the position of which may be regarded as determined 
with reference to the Marcellus shale of New-York. 

With these preliminary remarks, I will proceed to enumerate the eee at pre- 
sent known to me from these localities. 


GONIATITES EXPANSUS ( VANUxEM ). 
Geological Report, Third District, 1842, page 146, fig. 1. 


Goniatites expansus and Goniatites marcellensis : VANUXEM, Geol. Report, Third District, 
1842, p.146, f.2. 


Of the latter or Marcellus Goniatite ( page 147), Mr. Vanuxem remarks : 
‘*This species is more abundant, and some are of great size. A fragment of one 
‘‘was found, which, when perfect, must have been nearly a foot in diameter. 
‘¢ Both specimens are in the State Collection.” 


Having been familiar with the original specimens figured by Mr. VanuxEm, and 
with the later collections from the same neighborhood and from Schoharie, I am 
compelled to regard them as one species, which, in all conditions, presents some 
variety; but between the young and the old specimens, there are differences which 
might well be mistaken for specific characters. The young are more rotund, and 
are rounded on the dorsum, with a double groove and ridge between, along the 
dorsal margins; the sides are strongly striate, with arching ridges. As the shell 
becomes older, the back is less rotund, the grooves and rounded carinez along the 
dorsal angles disappear, and the ridges on the sides become obsolete; the dorsum 
is flat, and the angles are quite plain. So different indeed do they become, that it is 
only when we dismember the parts and find the interior to correspond with the 
G. expansum, that we feel satisfied that this species is only the young of the 
G. marcellensis, which attains to such large dimensions and occurs very abun- 
dantly; much more abundantly than the smaller one, the young, which is in some 
localities comparatively rare. It is from the investigation of a large number of 
individuals. and from having seen and collected them in the localities mentioned, 


——-.) 


are s'licified to a great extent, and the adhering stone is an impure or siliceous 1 
limestone of light color and compact texture. In the vicinity of New-Albany and _ 


that I have arrived at this conclusion, and therefore feel compelled to unite these 7 


two described species under the name of Goniatites expansus. 
The septa in this species are comparatively simple, and scarcely departing from 
the nautiloid type. They are, however, Very, distinctly lobed upon the back, aad, 


have a dorsal siphuncle. , 
} if, 


The accompanying diagrams will illustrate the characters described. 
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GONIATITES EXPANSUS. 


Fie. 1. Lateral view of a young, or specimen of medium size. The surface marking is shown 
: upon a part of the figure, while the outer chamber is left plain : s, the septa; a, 
line parallel to the aperture. This is of the type of G. expansus (VANUXEM). 


Fic. 2. Dorsal view of fig. 1, showing the grooves and carina on the dorso-lateral angles. 


Geological formation and locality. In the Goniatite limestone of Marcellus, 
Manlius, and near Schoharie, New-York. 

There is a fine collection of specimens of this species in the State Cabinet, in part 
purchased of Mr. GesHarD; and a greater number, particularly of large indivi- 
duals, presented by LEprarp LINCKLAEN, esq., of Cazenovia. 


GONIATITES DISCOIDEUS (n.s.). 
‘SHELL orbicular : 


: volutions all embraced within the outer one; aperture subellip- 
tical, narrower anteriorly, widening towards the base, and slightly auriculate 
at its junction with the axis; sides convex, gently curving towards the back, 

and rounded upon the periphery. . 

A specimen, which is apparently an adult, measures from the umbilicus to the — 
periphery one and one-eighth inches; across the volution at the ventral side, not 
including the expansion of the mouth, five-eighths of an inch; and across the volu- 
tion at the back, three-eighths of an inch. Another specimen, smaller but a little 
more rotund, measures, at the same points respectively, five, three and two- 
eighths of an inch. , 

The septa are marked on the back by a short narrow lobe, and, thence extend-. 
ing laterally with a gentle curve halfway across the volution, bend suddenly 
backwards, and make a sharp curve to the yentral side. They can scarcely be 
described as lobed, and the sinuosity approaches more the character of CLYMENTIA. 

The surface is marked by fine undulating stria, which follow the direction of 
the septa. 

Geological formation and locality. In the Goniatite limestone, at Manlius and 
Schoharie. Specimens of similar form, and extremely compressed, occur in the 


_ shales of the Hamilton group, at Cazenovia and elsewhere. They are probably 
identical. 


7 


_ . The figure illustrates the form of the shell and the direction of the septa. 
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GoNIATITES DISCOIDEUS. 


Fia.3. A young individual, showing form of shell and direction of gopta. 
Fia. 4. Diagram of septa. 

Fie. 5. A larger and nearly full-grown individual. 

Fic. 6. Diagram of Feptn, showing a greater sinuosity in the older specimens. 


GONIATITES UNIANGULARIS. 


G. uniangularis : Conran, Roar Acad. Nat. Sci. Phil’a, Vol. viii, pa. 268, pl. 16. te 44 


6 (bis). 
This is a small species, showing an increased ethan in the 


‘septa, a small dorsal lobe, with shallow dorsal saddle and a 
defined dorso-lateral lobe. A larger specimen shows more sinuous 
septa. . 

~The figure gives the form and proportions, with the direction 
of the septa in the original of Mr. Conrap’s description. 


Geological formation and locality. In the shales of the Ha- 
milton group : at Moscow and Paterson’s creek, Livingston co. ‘ 
Kad GONIANITES UNIANGULARIS. 


GONIATITES MITHRAX (n.s.). 


This species is discoid and but moderately 
gibbous in the middle of the volutions, and 
regularly curving towards the back. There is 
no perceptible umbilicus, the interior volutions 
being entirely included. It has twice the dia- 
meter of the figure, and the last chamber and 
the aperture are unknown. Its similarity to 
G.uniangularis, in the direction of the septa, 
isremarkable; but that species is proportion- 
ally more expanded towards the ventral ‘side 
of the volutions, and a little flattened on the 
sides towards the back. The outer volution in 
that one is not so deeply occupied by the pre- 
ceding ones, and the apertureis more elongated. 
Geological formation and locality. In limestone of the age of the Cue itd 
derberg limestone, near Columbus (Ohio), received from Dr. Mann. The natie 


and illustration of this species are introduced here, for the purpose of comparison 
with those of the Hamilton group. 2 |.CS 0% Oates 
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GONIATITES ORBICELLA (1.8.). 


SHELL small, depressed orbicular, without distinct umbilicus, the volutions deeply 
embraced in thé succeeding ones; aperture comparatively large. Dorsal lobe un- 
known; dorso-lateral lobe narrow and deep, with a wider lateral saddle, and a 
slight undulation towards the centre. 


The specimen is compresséd, so that its original form is rot fully 
known. It is readily distinguished from G@. wniangularis by the 
undulations of the septa. 


GoNIATITES ORBICELLA. 


Geological formation and locality. In shales of the Hamilton group;, at Lud- 
lowville. 


GONIATITES PATERSONI (n.s.). es 

The specimen is a fragment, consisting of a part of one of the outer volutions, 

with sothe portions of the inner volutions: still attached. This is a cast of about 

two ind a half inches in length’: the distance from the centre or umbilicus to the 

dorsal side, at’ the widest part, is one inch and five-eighths; the depth of the-vo- 

lution, from the dorsal to the ventral side, is one and a quarter inches; and the 

_ greatest transverse diameter, at the commencement of the:umbilical depression, 

_ is’seven-eighths of an inch, while the diameter near the dorsal edge is but threes 

éighths of an inch: The:umbili¢us has been moderately large; showing, however, 

less than half the vertical diameter of the inner volutions, since the next within 

_ the outer one of this fragment has nearly three-fourths embraced within the ven- 

tral concavity of the latter. The dorsal lobeis angular, and scarcely pointed ‘except 

_ im the younger portions’: the dorso-lateral lobe is extremely narrow and acute, 

the septum rising in a narrow arch, and again descending to form a moreobtusely 
angular lateral lobe. 

This species shows a greater extreme in the sinuosities, or complexity of the 

septa, than any other in the group at present known-to me. 


rus 


GONIATITES PATERSONI: 
Fig. 9. A’fragment of tho natural size. Fig. 10. Diagram of the septa. 


_ Geological formation and locality: In:shales of the-Hamiltom group : at Pa- 
_ terson’s creek, Livingston county; N.York. te why R” 
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. GONIATITES OWENT (n.s.). 
SHe1t depressed suborbicular; umbilicus moderately large (varying in different. 
- individuals). Volutions five, six, or more; about one-sixth to one-fourth the 
» Width of the volution showing in the umbilicus, three-fourths or more being 
embraced in each succeeding volution. Aperture sublunate or semielliptical, with 
the angles auriculate : sides of the volutions flattened towards the ventral 
margin, and gradually curving to the dorsal side; the back regularly curved. 
- Surface (as preserved in the specimens examined ) without markings. Dorsal 
lobe elongate, a little wider above than below, and narrower in the middle; 
extremity bifid : dorsal saddle highly arched, with a height equal to or greater 
than its width at base; dorso-lateral lobe clongate, triangular, with a low 
arching lateral saddle and a narrow triangular ventral lobe. + .* 


In the young state, and sometimes in older specimens, this species is marked 
by transverse grooves or constrictions, extending around the outer volution and 
giving a trinucleate aspect. As 

This species is more rotund than the G. patersoni of the Hamilton group, and 
the septa are less complex in their sinuosities. It is also more rotund:and broader 
on the dorsur:, with a larger umbilicus, than G. rotatorius, with which it is as- 
sociated. ee i | 

The species appears to be variable in some of its characters, and we find two 
somewhat constant varieties. The difference in proportional size of umbilictis is 
accompanied by other characteristics. In a specimen with a large umbilicus, the. 
dorsal lobe has the form described, and the extremity does not reach so low as 
the arch of the saddle in the second septum behind; while in specimens with a 
small umbilicus, the sides of the dorsal lobes are quite parallel, and the periphery 
of the shell is marked by a pair of continuous grooves parallel with the sides of 
these lobes; and the extremities reach beyond the arch'of the saddle in the second 
septum behind. This feature indicates a closer arrangement of the septa through- 
out, which does not appear to be due to age. — 2 a 
_ For this variety I would propose the name of G. parallela, from the lineal 
grooves on the periphery bordering the dorsal lobes. ods. 


GoNIATITES OWENI. 


. Fro. 11. View of a specimen with the larger umbilicus. ee ‘4 
Fig. 12. Septa of the same produced, in their natural relations. ae 
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GONIATITES OWENI, Var. PARALLELA. 


Fre. 18, 14. Specimen showing the smaller umbilicus, and the septa produced. 


| Geological formation and locality. In strata of the age of the Hamilton group 
of New-York; at Rockford, Indiana. 


GONIATITES ROTATORIUS? 


G. rotatorius : De Konrncx, Carb. Fossiles de Belgique, page 565, plate 50, fig. 1. 
[ See Note at the end of this paper.] 
15 : 


This species, from the 
al same locality as the prece- 

YS ding, has been identified 
with the European form. In 
the absence of European 
specimens, I have only 
means of comparison with 
figures, and am unable to 
point out specific differences. 


K\\ In general form of shell, 


and proportions of volu- 
tions, this fossil does not 
greatly differ from G. pa- 
tersoni ; but the presence 
) of a large umbilicus, and 
more complicated septa in 
that one, are distinguishing 
features. 


ih 
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The accompanying dia- 
gram will suffice for com- 
parison with the preceding 
species. 


GONIATITES ROTATORIUS. 


8 ee fig. Tsai 15. Outline of the shell ana direction of the septa. 
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GONIATITES ROTATORIUVS. ; 
- Fie. 16. Diagram showing form of septa produced in a plane.. * 


a 


Geological formation and locality. Same as the preteding. 


GONIATITES HYAS (n.s.). nat 
SHELL discoid : volutions five, six or more, slender and flattened laterally, and 
_.rounded upon'the back;. umbilicus very wide and shallow, showing: twothirds 
or three-quarters of the width of each volution, a very small portion only being 
embraced in each succeeding one. Siphuncle very small. Dorsal lobe narrow 
and acute, reaching about as low as the first lateral lobe; dorsal saddle elon- 
gate, broader than the dorso-lateral lobe or lateral saddle; dorso-lateral lobe 
narrow, elongate, sublinguiform, and pointed below; lateral saddle of the form 
of the dorsal saddle, but narrower, the apex midway between the dorsal and 
ventral side of the volution; ventro-lateral lobe of the form of the dorso-lateral 
lobe, but a little shorter : ventral’ saddle broader and shorter than the dorsal 
saddle. . my é 
 This‘species. is associated with'the two preceding ones, and is readily known by 
the:more slender volutions and broad umbilicus, as well as the abruptly undulated 
septa. It bears:some relation to G. chemungensis of Vanuxem (Report 3d Geol. 
’ District: N.York;. p: 182; f.1). , 
17 


Bathe 4 GONIATITES HYAS. 
Fie. 17. Form of the shell. Fie. 18. Diagram showing direction of septa. 


Geological formation and locality. In strata of the age of the Hamilton group 


of N. York; at Rockford, Indiana: 


103 


GONIATITES BICOSTATUS. 


The Goniatites bicostatus of the Por- 
tage group ( Report 4th Geol. District, 
page 245, f.8) differs from all the pre- 
ceding species in the character of its 
septa, which are abruptly bent along 
the dorso-lateral groove; making, how- 
ever, a much less angle than in G. oweni 
or G. patersont. 


GONIATITES BICOSTATUS. 


NAUTILUS (DISCITES) ORNATUS (n.s.). 


SH=Lx discoid; umbilicus broad : volutions, three, four or more, not embracing, 


rapidly expanding, flattened upon the dorsum and ventrum; sides moderately 

convex; section and aperture quadrangular, with the ventral side the broader : 

dorsal angles subcarinate, nodose; nodes elongate, sometimes regularly alterna- 
_ ting, having one upon one division and two upon the next. Septa simple; outer 

chamber very large. Siphuncle dorsal. 

This is a strongly marked species, and readily distinguished from the Gonta- 


‘ites by the flattened dorsum and great width of the ventral side; and also by 


the nodose angles, which are partially preserved even in the casts. A large speci- 
men measures about six inches across the disc, and of this the aperture measures 


one-half. There seems no safficient reason for separating the species from Naurtt- 


LuS, unless it be the position of the siphuncle. In thig respect it corresponds with 

DiscitEs of M‘Cor; but as this name has been anticipated by Dz Haan for a 

genus of Cephalopoda, there is an impropriety in following the latter name. 
Geological formation and locality. In the Goniatite limestone of the Marcellus 


shale : near Manlius, and‘at Schoharie. 
21 22 


Ge oo  Drsdrres ORNATUS. . 
Fia. 21. Lateral view. : 
I1@. 22. Profile and form of septa. 
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CYRTOCERAS TRANSVERSUM (n.s.). 


SHELL moderately curving, somewhat flattened upon the ventral side, making the 
' _ yentral and transverse diameters near the last septa about as five to eight, some- 
what obtusely angular on the sides : septa moderately concave, distant on the 
dorsal side about one-seveuth of the transverse diameter, and, on the ventral 
side, one-seventh of the vertical diameter. Outer chamber short, very eaiwasd 
expanding. Aperture transverse, subelliptical. 
All the specimens examined are imperfect casts of the interior; and the only — 
_ evidence of external markings consists of nodes upon the lateral angles, of which 
there is one to about every third septum, with some appearance of arching ridges — 
extending from these to the centre of the dorsum. ; | 
This species differs from any other in the Hamilton group, or the Upper Helder- 
berg limestones, by the transversely oval form and closely arranged septa. 
Geological formation and locality. In the Goniatite limestone of the Marcellus 
shale, near Manlius, New-York. 


t 


SHELL obliquely subovate; volutions disunited, number unknown, rapidly ex- 
panding on the last volution. Aperture and outer chamber unknown, the. former 
apparently subcircular. Septa numerous, a little more straight on the back of the 
shell, distant from one-fifth to one-fourth the diameter of the shell. Surface 
marked by strong longitudinal ridges, which, slowly increasing in number, be- 
come widely divergent towards the aperture, leaving flattened or concave inter- : 
spaces twice or thrice as wide as the ridges. The longitudinal ridges, inthe 
earlier formed portions Of the shell, are crossed by strong concentric ridges, 
‘which, at their junction, produce nodes. The transverse or concentric ridges like- 
wise diminish, and become nearly obsolete towards the aperture. There are finer 
intermediate longitudinal strive, and lamellose striz parallel to the lines of 

ii growth. 
The species is described from a fragment of the fossil, with an impression of a 
larger portion of the same. The fragment is a cast consisting of about twenty cham- __ 
bers; and thirteen of these, including what appears to be the outer one, measure _ 
upon the back three and one-quarter inches; while the same number, on the curya- 
ture of the ventral side, measure less than one inch and a half. 
Geological formation and locality. In the Goniatite limestone; at Schoharie, 
New-York. 


\ 


GYROCERAS EXPANSUM? var. 


G. expansum : SaMann, DunxKeER and Von Meyer, Palezontographica, Vol. iv, 1853, pa. 167, 
pl. 21, f. a, b,c. 

The specimen resembles, in some points, the figure given by Samann; but it 
expands more rapidly, and the volution, in its second turn, is in contact ona few- 
of the last chambers. The ventral side is somewhat flattened, and concave only for 
a short distance at the junction of the second volution. The transyerse diameter, 
at the ninth septum from the outer one, measures in direct line one inch; whilethe _ 
vertical diameter is a little more than five-eighths of an inch; theseptum being about | 
two-fifths of the whole diameter from the ventral side, which is much farther than 
represented by SmMANN in a section of greater diameter. J | 

The surface is cancellated by fine elevated diverging longttudinels stim which | ee 
are crossed by finer closely arranged concentric strize. , . @ | 


| 
| 
| 
| 
| 
| 
_ GYROCERAS LIRATUM (1.s.). bai : 
| 
| 
| 
| 
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— Geological formation and locality. In the Goniatite limestone; at Manlius, N.Y. 
The locality cited by Mr.S mmawn for his species is Cazenovia; but the Gonia- 
tite limestone does not occur there, and I presume the specimens were from Mr. 
LINCKLAEN of iiovert Age who derived ie from the Goniatite limestone at Man- 
‘ius. 


. GYROCERAS GRACILE (n.s.). 


SHELL slender, curving, very gradually enlarging; vertical and transverse diame- 
ters about as four to five; septa undulated on the back, distant about one-third . 
the greater diameter : on the ventral side there are, in the same measurement, 
a little more than five septa. Siphuncle excentric, and near the dorsal side. Sur- 


- face peperdinally. striated. 
1 


The specimen is a fragment, and the true form and num- 
ber of volutions is unknown. The occurrence of a species of 
this genus in the same association as the GontariT#8, etc. 
is interesting, and therefore it is enumerated in this place. 


1. Dorsal view of fragment. 2. Lateral view of same : s, siphuncle. 


Geological formation and locality. In the same beds with Goniatites rotato- 
rius and G. oweni ; at Rockford, Indiana. 


ONCOCERAS DILATATUM (n.s.). 


SHELL very rapidly expanding towards the aperture; outer septa very moderately 
convex, distant about one-eighth of an inch; section oval, a little wider on the 
dorsal side of the transverse diameter : vertical and transverse diameters about 
as 17 to 13. The expansion at the sides, in the length of five septa, is from seven- 
eighths to one inch and three-eighths; and from the dorsal to the ventral side, 

. the expansion in the same length’is from one inch and one-eighth to one inch 
and six-eighths, the expansion being mainly on the dorsal side. 
The specimen is imperfect, and the apex and outer chamber unknown. The gene. 


_ ral form, shallow chambers, and other characters, refer it to the Genus ONCOCERAS, 


The curvature in the body of the shell has been very moderate, as usual with the 
shells of this genus. 
Geological formation and locality. Inthe Goniatite limestone; at Schoharie. 


GOMPHOCERAS (APIOCERAS) OVIFORME ( n.s.). 


SHELL, in its outer chamber and upper part, rotund, subovate or oviform, abrupt- 
ly contracted towards the aperture, which is large and well defined; length of 
the outer chamber but little greater than the greatest width. From the base of 
the outer chamber to an equal distance below, it has nearly the same size and 
form, embracing four or five septa; and from this point the tube is very abruptly 
contracted. Section circular or broadly oval. Surface marked by fine concentric 

Strive. 
Fragments of this species are not uncommon, though I have seen but a single 


_ individual which preserves the entire form. 


Geological formation and locality. In the Goniatite ‘strato at Manlius and 
|, Schoharie. 


[Senate, No. 89.] 14 


Sau 


. space of three inches. It is a much larger and more ventricose shell than the pre- 


- wards the extremity, and truncate rather than rounded at the aperture; while the — j 
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GOMPHOCERAS (APIOCERAS) FISCHERI (n.s.). 


Sue. large, broadly clavate or elongate subovoid, attenuate below and yentricose 
above, somewhat abruptly contracted at the aperture. Septa closely arranged. 
Surface finely striated concentrically. . 
‘The length of one specimen is seven inches, with a diameter of four inches in its _ 

widest part, which is at a point three-fourths of an inch above the last septum : 

from the last septum it tapers gradually to the apex, measuring eleven septa in the 


ceding, but not so rotund or abruptly contracted at the aperture. It i is a remarka- 
bly large and fine species. 

Geological formation and locality. In the Goniatite limestone : at, Manlius, 
Onondaga county, N.Y. 


GOMPHOCERAS (APIOCERAS) CONRADI (n.s.). 


SHELL small, clavate or fusiform, gradually enlarging from the apex to a little 
below the aperture, where it is greatly constricted, or becomes gradually smaller 
to the contraction of the aperture proper, the shell being folded abruptly in- 
wards. Aperture transverse, occupying the greater part of the width of the 
cavity at the summit; the sinus extending below the summit, and marked by a 
few concentric wrinkles. Septa simple, rather deeply concave, about nine in the 
space of five-eighths of an inch, the last one narrower than the others. The 
diameters below the outer chamber measure respectively eight- and nine- 
sixteenths of an inch, and the length of the outer chamber is half an inch. The 
surface appears to have been longitudinally striated. 

From the same rock and same locality I have a fragment of a chambered ar: q 
which is marked by strong longitudinal rounded and somewhat distant strie; 
which I am inclined to refer to the same genus, but which can scarcely be the 
same species. 

In several species of this genus, I have observed that those with gee 
striz are but little expanded at the outer chamber, and sometimes contracted to- 


concentrically striate species are more ventricose in the outer chamber. Should 
these characters be found constant, it may be necessary to refer the species to two 
genera, and reduce the present generic synonimy. 

Geological formation and locality. In the Goniatite limestone at Manlius, N.Y. 


ORTHOCERAS MARCELLENSIS ( Vanvuxem). 


( Orthoceras typus : SmMann, loc. cit.) 


. 


Sue.y extremely elongate, straight; section circular, gradually tapering to an ‘ 


extremely minute apex, and, in its greatest width at the aperture, measuring 


about two inches : the diameter is about equal to the extent of three septa next 
below the point of measurement. Septa deeply concave, the concavity equal to ~ 
three-fourths their distance apart, slightly bending downward on the dorsal ~ 
side, and a little arched on the*opposite side. Siphuncle small, subcentral. 
Surface marked by fine closely arranged concentric striz, with a longitudinal — 
suture line on the ventral side. 
Geological formation and locality. This species is abundant in the Goniatite e . 
limestone, at Manlius and Marcellus, and less common at Schoharie. 
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ORTHOCERAS INDIANENSIS (n.s.). 


SHELL extremely elongate, very gradually tapering; section circular. Septa some- 
what deeply concave, the concavity equal to one-third the diameter, distant from 
each other from one-fourth to one-third the diameter. Siphuncle central or sub- 
central, small; outer chamber subfusiform and constricted towards the aperture. 
Surface unknown. 

The specimens are numerous, occurring in fragments with diameters varying 
from one-tenth of an inch to nearly two inches. The condition of the specimens 
is precisely the same as that of the GonrATITES at the same locality. 

This species very closely resembles O. marcellensis, but tapers less abruptly. 
In specimens of the same size, the number of septa does not differ in the two 
species. 

Geological formation and locality. In the same strata with Goniatites owent 
and G. rotatorius ; at Rockford, Indiana. 


PUGIUNCULUS? (THECA) ACULEATUS (ns.). 


Elongated obtusely triangular bodies, having one side nearly flat, and the other 
two sides meeting at a very obtuse angle, and slightly incurved towards that angle, 
the flat side being convex in the direction of the length. Aperture obtusely triangu- 
lar, and a little thickened on the straight side at the lateral angles. 

It is with hesitation that I refer these bodies to any known genus. 

Geological formation and locality. In the Goniatite limestone at Rockford, 
Indiana. 


| | DENTALIUM ACICULATUM (n.s.). 


Small, slender, cylindrical, gently tapering and slightly incurved tubes, with 
striated surfaces. In general appearance these tubes resemble minute Orthoceratites ; 
but they are destitute of septa, and incurved towards the upper extremity. 

- Geological formation and locality. In the Goniatite limestone : Manlius, N.Y. 


BELLEROPHON LINEOLATUS (n.s.). 


SHELL subglobose : volutions broadly rounded on the back, not carinate, the last 
one much expanded ; aperture somewhat semicircular, and extended at the 
lateral angles; umbilicus small and neatly rounded. Surface marked by longi- 
tudinal elevated and rounded striz which are somewhat alternate in size, and 
crossed by similar finer striz, giving a beautifully cancellated structure. 

There is a slight depression and an arching of the striz along a narrow dorsal 
line. Length about half an inch, with a width of one quarter of an inch'at the 
junction of the labrum with the volution. 

This species bears a close resemblance to a species in the Hamilton group in N. 

York. 

Geological formation and locality. In the Goniatite limestone at Rockford, Ind. 


? 


BELLEROPHON OYRTOLITES (n.s.). 


SHELL subcuneiform; the first volutions narrow, expanding more suddenly to- 
wards the aperture : yolutions contiguous, but slightly embracing, somewhat 
acute, angular upon the back, and the outer half of the last one obtusely angular 
at the umbilical margin. Aperture rhomboidal, with a deep notch at the dorsal 
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angle. Surface marked by undulations parallel to the margins of the aperture, 

and apparently by finer strize in the same direction : surface characters not 

fully known.’ 

Geological formation and locality. In the same strata with G'oniatites owent 
and G. rotatorius : Rockford, Indiana. 


PLEUROTOMARIA VADOSA (n.s.). 


SHELL depressed subconical or ovoid : volutions about four, rapidly expanding; 
the last one marked by several revolving ridges, and a more prominent one along 
the back. In the cast the upper volutions are regularly rounded on the exterior, 
and the last one subangular from the prominence of the carina and the charac- 
ters of the exterior shell : width — half to three-fourths of an inch, with 
equal height. | 
Geological formation and locality. The same as the preceding. 


PLEUROTOMARIA RUGULATA (n.s.). 


SHELL depressed conical or ovoid : volutions four or five, very rapidly expanding, 
the body volution forming almost the entire bulk of the shell; yolutions rounded 
exteriorly, the last one showing a carination (upon the cast) towards the aper- 
ture. Aperture broadly expanded, and the lip somewhat reflexed on the lower 
side. Surface marked near the aperture by strong folds parallel to the margin, 
which are preserved in the cast; while regular and sharply elevated strize, pa- 
rallel to the lines of growth, which are distant about twice the diameter, mark 
the surface of the shell : also some extremely faint revolving lines are visible. 
This shell has the form of the preceding, but is larger, with the last. volution 

more ventricose; and the sharp vertical striz, with or without faint revolving 

ones, are characters not observed in the preceding. 
Geological. formation and locality. In the Goniatite limestone, associated whe 
G. expansus, Discites, Orthoceras, etc., at Schoharie. N.Y. 


PLEUROTOMARIA? MITIGATA (2.s.). 


SHELL small, ovate : volutions four or five, gradually enlarging above; the body - 


volution becoming ventricose, and consituting much the larger part of the bulk 

of the shell. Aperture ovate. 

The back of the volutions in the cast are marked by an obscure revolving band, 
but the surface markings are otherwise unknown. | 

The specimens are casts, and consequently their reference to PLEUROTOMARIA i is 
with hesitation. 


Geological formation and locality. In the Goniatite limestone, at Rockford, 
Indiana. 


MURCHISONIA (PLEUROTOMARIA?) LIMITARIS (n.s.). 


SHELL teretely conical : volutions five, six or more, rapidly ascending and in- 
creasing moderately in size, angular on the periphery in the cast, flattened on 
the upper side and rounded below; the last one flattened on the back towards 
the aperture, which is somewhat rounded. Surface characters not fully known; 
the lower side of the last volution marked by strong revolving striz below th 
central revolving band. ! 


Geological formation and locality. In the same strata, associated with the 
preceding. . 


- 
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LOXONEMA TURRITIFORMIS (n.s.). 


SHELL Ret? slender : yolutions six or more, very gradually enlarging to the 
aperture, rounded upon the back. Aperture oval or ovate. 


Geological formation and locality. In the same association as the preceding. 


EUOMPHALUS PLANODISCUS (n.s.). 


SHELL planorbicular : spire depressed, composed of about three volutions which 
are barely contiguous, the whole in the same plane on the upper side. Volutions 
slender and very gradually enlarging from the apex, regularly rounded; the last 
one near the aperture a little flattened above, and the margin of the aperture 
slightly expanded. 


This species has a more depressed spire than any other known 
to me in the rocks of New-York. 

Geological formation and locality. In the Goniatite limestone 
at Manlius, New-York. 


' EUOMPHALUS PLANODISCUS. 


. EUOMPHALUS LENS (n.s.). 


- SHext small, planorbiform or lenticular : spire composed of about four volutions 
(three to four or more), the inner ones revolving almost in the same plane, while 
the last one is slightly depressed. Volutions gradually expanding, the last one 
angular on the periphery; the upper side flattened and declining, and the lower 
side somewhat rounded : umbilicus broad and moderately deep, the width 
about equal to the width of the last volution. 

The specimens are casts, or with silicified shells, and the surface markings are 
obliterated or obscure. There are evidences of oblique strize from the umbilicus to 
the angular periphery, and a revolving undulation on the lower surface. 

The form of the shell is similar to Plewrotomaria ( Raphistoma) lenticularis; 
but is a little more depressed on the summit, while the inner volutions are more 
rounded. 

Geological formation and locality. Tn strata associated with Goniatites owent, 
G. rotatorius, etc.: Rockford, Indiana. 


EUOMPHALUS SPIRORBIS ( n.s.). 


_ Suext extremely depressed, discoid : spire composed of three or four volutions 


which, on the upper side, are revolved in the same plane. Volutions slender, very 
gradually enlarging and not expanding at the aperture; aperture rounded : um- 
bilicus wide and shallow, and sometimes with the outer edge subangular. Sur- 
face marked by strong elevated striz parallel to the lines of growth : striz 
sometimes crenulate. 

Geological formation and locality. In the same strata with the preceding species. 


/ 


| 
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| 
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MEGAMBONIA LYONI (n.s.). 


SHELL obliquely subovoid, broadly rounded in front and on the base, sloping pos- 
teriorly and rounded on the postero-basal margin : beak incurved and pointing 
forward. Surface marked by flattened radiating striz, which aré sometimes 
dichotomized. 

The right valve shows two strong teeth just anterior to the beak, but the cha- 
racter of the hinge-line is not ascertained. 

The shell has the form of AMBONYCHIA; being more robust than Z. carinata, 
and with finer radiating strie, in this respect approaching 4. bellastriata. The 
presence of teeth in the hinge removes this fossil from EpmMonp14, to which genus 
I should otherwise have referred it. 

Geological formation and locality. In the compact limestone of the Goniatite 
beds; at Rockford, Indiana. 


CYPRICARDIA VENTRICOSA (n.s.). 


SHELL subovyoid, ventricose, inequilateral; hinge-line equalling little more than 
half the entire width of the shell; umbones much elevated; beaks incuryed; 
anterior end short and abruptly rounded, lunule cordiform; ligamental area 
strongly marked; posterior end subtruncate; umbonial slope angulated, and 
extending to the postero-basal margin : the surface between this ridge and the 
anterior end marked by strong concentric ridges, while the posterior concaye 
slope is nearly smooth. 

This is a small strong shell, about three-fourths of an inch long and half an inch 
high. The depressed posterior slope occupies one-third the superficies of each valve. 

Geological formation and locality. In the limestone with Goniatites rotatorius 
and other fossils, at Rockford, Indiana. 

Besides the preceding, there are a few other lamellibranchiate shells : one of 
these is a NucuLa, resembling WV. bellatula of the Hamilton group, ae smaller, 
and with more angular beaks. 


ANATINA LEDA (n.s.). 


~SHELL oblong, ovate, subcuneste, scarcely gibbous : anterior end rather sharply 


rounded; posterior end produced. Anterior cardinal slope short and slightly 

curving; posterior slope straight; basal margin curving from the anterior end 

regularly to the posterior extremity of the cardinal line. Beak thin, pointed, 

and but little elevated above the hinge-line. 

This shell resembles 4. attenwata of M‘Coy, but is a narrower shell, and has 
the general form and expression of Lepa, but the hinge-line is not crenulated. 

Geological cauaeiit and loculity. In the Goniatite limestone : at Rockford, 


_ Indiana. 


NUCULA HIANS (n-s.). 


SHELL ovate, gibbous, subcuneate; anterior end somewhat obliquely truncate; 
posterior side twice as long as the anterior, subacutely rounded and gaping at 
the extremity; beaks elevated, a little compressed. 

In the cast there is a depression on each side at the shorter end of the valves, 
extending from just above the muscular imprint towards the beaks. The ( posterior) 
anterior muscular impression is almost terminal, with a small secondary muscular 
pit near the cardinal line : hinge crenulate. 

Geologicul formation and locality. In the Goniatite limestone; at Rockford, 
Indiana. 
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ORTHIS OCCASUS (n.s.). 


_ SHxrx suborbicular, the transverse greater than the longitudinal diameter; hinge- 
line greater than half the entire width of the shell. Surface marked by numerous 
fine tubular radiating striz, and a few. imbricating lines of growth. The length 
and width of the dorsal valve are about as seven to nine. 

This species resembles O.vanuxemi and O. penelope of the Hamilton group of 
| New-York; but the dorsal valve is more gibbous, and the hinge-line proportionally 
‘longer. 

Geological formation and locality. \In the Goniatite limestone; at Rockford, 

® Indiana. | 


RHYNCHONELLA (EATONIA) OBSOLESCENS (n.s.). 


_ Snexx short, subpyramidal, ventricose; anterior end truncated by a broad shal- 
; low sinus; sides rounded in the middle. Dorsal valve much the more gibbous, 
regularly rounded in the middle, and somewhat abruptly elevated towards the 
point. Ventral valye depressed convex towards the beak, becoming flattened and 
_ concave in the middle, and abruptly bent upwards on the anterior half of the 
shell; beak short and rounded, with the apex truncate. Surface of the upper 
part of the shell smooth or finely striated : a few short obsolete folds upon the 
mesial fold and sinus, while the margins of the shell appear to be crenulate on 
the inner edge. 
The shell has much the aspect of Haton1A; but the muscular impression, so far 
as can be ascertained from an imperfect cast, is that of RHYNCHONELLA. 


SPIRIFER SHMIPLICATA (n.s.). 


SHELL pyramidal : dorsal valve moderately convex, the mesial fold affecting only 
the anterior half : ventral valve much elevated; beak incurved over the foramen; 
area short, undefined at the margins; mesial sinus well defined. Surface marked 
by rounded slightly elevated plications, reaching about half way to the beaks: 
entire surface marked by undulating lines of growth. Length from one-quarter 
to one-half an inch or more. 

s In the young state, this shell resembles an AmBocazia; but the semiplicate 
character is a distinguishing feature. The form approaches CyrtrA; but the beak 
is rounded and incurved over the area, which, having no defined margins, differs 
conspicuously from the species of that genus. 

Geological formation and locality. In the Goniatite limestone; Rockford, 

Indiana. 


SYNBATHOCRINUS OWENI (n.s.). 


Bopy calyculate, rounded below and gradually enlarging to the summit of the 
radial plates : base short, truncated below by the large round column, distinctly 
pentangular above by five radial plates which are wider than high. Surface gra- 
nulose. 

The base of this species is larger and more rotund than any of the Carboniferous 
species described. 
Geological formation and locality. In the Goniatite limestone at Rockford, 
Indiana. 
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r , ’ in 
P PRORTUS DORIS (2.s.). | . : 
The caudal shields of a species of this genus are not rare in the same ip OSE ‘ 

with the preceding fossils. i 

UsUDAL shield semielliptical, convex; the axis gibbous, rounded and very promi- ! | 

nent in old specimens, obtuse posteriorly. The plain border of the pygidiumis ] 

about half as wide as the lateral lobe, and defined by a shallow depression on : 

the inner side, marked by about eight ribs, while the axis is i by thirteen ; 

or fourteen in full grown specimens. Surface granulose. ' | 

This species is larger than the one in the Goniatite limestone in New-York. . 


Geological formation and locality. In the iat limestone at Rockford, 
Indiana. 


T am aware that this enumeration of species shows a large preponderance of 
numbers in the Indiana locality; and that viewed together, these might be re- 
I garded as evidences of the existence of a Carboniferous fauna in that region dur- 
. ing the period of the deposition of these beds. On the other hand, the GoniatrTEs © 
of the New-York rocks, including those of the Hamilton group, offer too close an 
analogy to be referred to a different system of strata. ' | 
The absence of GompHocERAS in the Indiana locality is a striking fact, while 
GyRocERAS is barely represented in the collections. It is not improbable that | 
q further examinations may reveal these and other fossils in the same beds. It should 4 
a not be forgotten, also, that the same limestone, in the Marcellus shale of New- ; 
York, in localities where the GonrATiTEs do not occur, yields numerous fossils j 
not here enumerated. Even admitting that the fauna of the Goniatite limestone of 
Indiana has a more carboniferous aspect, it is only in accordance with what we 4 
observe in other strata above the Upper Helderberg limestones as we trace them 
in a westerly direction. This subject, however, will be resumed in a future report. : 
I have been indebted, for specimens from Rockford, to Mr.H.C. Grosvenor, 
and Mr.S.T. Carey of Cincinnati, Ohio, and to Mr.8.S. Lyon of Jeffersonville, - 
| Indiana. The most numerous collection of species, however, was made by Mr. A.H. 
| WorrtuEn during his connection with the Iowa Geological Survey, while making 
a section across the country from the Mississippi river to the outcrops of the 
lower strata bordering the Cincinnati axis. 
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CORRECTION. 


The reader will please alter the names Orthisina arctostriata and O. alternata, 
on pages 80 and 81, to Streptorhynchus arctostriata and S. alternata; the species 
having been inadvertently left under bina former genus to which they were origin- __ 
ally referred. : 
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NOTE UPON THE TRILOBITES OF THE SHALES OF TIE HUDSON- 
RIVER GROUP IN THE TOWN OF GEORGIA, VERMONT. 


—— 


In the Regents’ Twelfth Annual Report on the New-York State Cabinet of Na- 
tural History, I described three species of Tr1Losites from the shales of the upper 
part of the Hudson-river group in Georgia, Vermont. I then referred two of these, 
with some hesitation, to the Genus OLENus (DALMAN), and one to PELTURA 
(MiLNE-Epwarps); following the reference to Pclivra ( Olenus) scarabeoides, as 
the type. A further examination of these specimens, and some others, has satisfied 
me of the impropriety of this reference. Although in many respects approaching 
to OLENuS, these forms differ in some important featurcs; and, in order to avoid 
confusion, they require a distinct designation. In their general aspect, and in some 
of the details, these fossils bear a resemblance to PaRADOxipEs; from which they 
are at once distinguished by the less proportional elongation of the body, the 
smaller number of articulations of the thorax, the direction of the groove or furrow 
in the lateral segments, and by the form of the glabella. In the first point they also 
differ from OLeNvs, which, though having fewer articulations of the thorax, has a 
larger number than in our fossils. In their general aspect and expression, these 
fossils are of what might be termed a “ primordial type;” but yet differ from any 
of the Tritosires in our extreme lower formations sufficiently to be readily dis- 
tinguished from them. 

_ The genus Paranoxtdes was established by Bronentart in 1822 ( Crust. foss- 
p- 30); and the fossil described by Linne under the name of Entomolithus para- 
doxus, as figured and described by WanLensBeERG (Act.Soc. Upsal. 1821, pa.31, 


: pl.1,f.16), was made the type of the genus under the name Puradozides tessini. 
Under the same genus were included P. spinulosus, P. scarabeoides and P. laci- 
_miatus; species described by WAHLENBERG, reproducing the figures of that author, 


and giving an additional illustration of P. spinulosus. 
- In 1826, DauMAn, admitting the Genus Parapoxipses of BRONGNIART, never- 


~ theless proposed-the name OLENUs to include the four first named species; placing 


P.tessini and P.spinulosus in the first section, and the others in the second sec- 
tion of the new genus, proposing the generic name of Licwas for the P. laciniatus 
of Bronentart. Subsequently the three species P. spinulosus, P. gibbosus and 
P.scarabeoides have been regarded as distinct from PARADOXxIDES, and made 
the foundation of the Genus OLENUS; while the latter of these has more recently 


been placed under the Genus PeLtura. 


- In PARADOXIDES, as now established, we have species with broad lunate cepha- 


lie shields, with the glabella wider in front : the body or thorax has from sixteen 


to twenty articulations; the pygidium is narrow, with two to three and even five 


and eight segments, while the lateral lohes are little developed. 


In OLeNvs, the cephalic shield is comparatively broader and shorter, the gla- 
bella narrowing (or not broader) anteriorly : the number of thoracic segments is 
from fourteen to sixteen; the caudal shield is broader than long and semicircular, 
the lateral lobes being more developed than in Parapoxipgs, and both manny by 


: transverse rings or ridges. 


_M. Barranpe makcs ‘the following comparisons between ParapoxipEs and 
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“Tn establishing the family for which we have given a arise as the type, 
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we have indicated the characters common to the genera which constitute it. Not- 
withstanding their affinities, it is easy to recognize at a glance that the PaRApDOx- 
IES are distinguished by the large number of segments, the form of ribs, the hy- ~ 
postoma, the great prolongation of the cephalic limb, the very elongated eyes, and 
the general appearance. The only type where it is difficult to establish a strong 
line of demarkation is OLENUS; particularly when we consider P. spinulosus, 
which approaches nearest to PaRADOXIDES, and which BurMeisrTeER has classed | 
with them. Not having at our disposal the materials necessary to show fally the 
distinction between these two genera, we will confine our remarks to, 1, That in 
OLENUS, the glabella has a form constantly Sali ibs towards the front, and 
which contrasts with those of the PaRADOXIDES; 2, the lateral furrows of ULENUS 
are very much inclined, and rarely unite in pairs on the axis, while in Parapox- 
IDES they are almost horizontal, and the two last pairs generally form two paral- — 
lel branches traversing the glabella; 3, the number of thoracic segments in the _ 
first genus appears not to exceed fifteen or sixteen, which is the least number ob- 
served in the second; 4y the pygidiuin of OLEeNnus usually differs from that of 
Paravoxives by a greater relative development of the lateral lobes. We hope that 
the Swedish savants will be able to define the limits between the two genera. The 
discovery of the hypostoma of OLENUS would contribute much to attain this 
end.??* 

_ In comparing our own species with OLENUS, we find some differences in the form 
of the cephalic shield, but more particularly in the form of the glabella; which, 
however, from imperfection in the specimens, docs not admit of minute compari- — 
- sons. Our specimens have no more than thirteen or fourteen segments of the thorax 
(and the one referred to Pe:tura has eleven), instead of fifteen or sixteen, and 
the direction of the lateral furrow is different. The greater development and ex- — 
tension of the third segment of the thorax is a remarkably distinctive character, 
and the same feature is shown in the posterior segments of one species. The form — 
and development of the pygidium also differs from that of OLENUS, in the lesser | 
lateral expansion, and absence of segments on the lateral lobes. 

When we compare with ParapoxipEs, we find the cephalic shield ssopdciiosiaila 
broader and shorter, while there is no expansion of the glabella towards the front; 
nor do the transverse furrows extend entirely across this part, except at its base. — 
This feature and the facial suture, though indistinct, correspond more nearly with 
OLENCS. 

The smaller number of thoracic segments is a distinguishing feature, seal the | 
direction of the segment-furrow differs essentially. In one feature, that of the — 
greater development of the third segment, it corresponds with PARADOXIDES, — 
_ where the second segment has a greater development than the others. In the ex- 
treme development of the posterior segments, in one species, there is likewisea | 
similarity with PARADOXIDES. In the slight development of the pygidium, our, fos- p 
sil corresponds in some degree with PARADOXIDES. ” 

In the perfect condition, one species appears to have been furnished with a row a 
of nodes or spines along the dorsal ridge. iit B 
_ We have, therefore, although the material is imperfect, the means of shots q 
well-marked distinctions between these forms and the allied Genera OLENUS and 
PARADOXIDES. 4 vty 

The species referred to Puttura has the cheeks separated, and therefore tha 
is some obscurity about the suture margins. The expansion of the lateral lobes of 
the thorax is imperfect in the specimen figured; but, from examination of this | | 
- other specimens, the third segment does not appear to have been pola 
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* BARRANDE, Systeme Silurien du centre de la Boh‘me, Vol.i, p. 367. 
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the two others. The pygidium has four or five rings on the axis, and the laterla 
lobes are expanded and the extremity rounded; moreover I am able to count but 
eleven articulations in the thorax : these, with other characters enumerated, seem 
to exclude it from generic association with the two species referred to OLENUS. 
For these, excluding the one referred to Peltura, I would propose the generic de- 
signation BARRANDIA. 


GENUS BARRANDIA* (n.g.). 


GENERAL form broadly ovate or elongate ovate, distinctly trilobate. Cephalic shield 
broad, somewhat semicircular; the width more or less than twice the length, 
with the posterior angles projecting in long spiniform points : the posterior 
margin is nearly straight or slightly concave, with a slight sinuosity at the 
outer angle just within the cephalic limb; the antérior and lateral margins have 
a thickened or elevated border, within which is a well marked groove or de- 
pression of the crust. The glabella is well pronounced, of nearly equal width 
throughout, or slightly narrowing and rounded in front; marked by three pairs 

_ of furrows ( perhaps from two to four), the posterior one of which is nearly or 

“quite continuous across from the posterior angles of the eyes. The facial suture 
has not been fully determined, but appears to extend in a curving line from the 
front margin to the anterior angle of the eye, and from the posterior angle of the 
eye it turns abruptly outwards towards the postero-lateral angle of the cephalic 
shield. 

Eves large and well ee aay elongate semilunate, extending from near the base 
of the shield more than halfway to the anterior margin. Hypostoma broadly 
ovate, little longer than wide. 

THorAx composed of thirteen or fourteen articulations; the axis being moderately © 
convex, and usually much narrower than the lateral lobes (and sometimes ap- 
parently marked: by a row of nodes or short spines along the summit). Lateral 
lobes nearly flat; the ribs, to about the eighth or ninth, extending almost rec- 
tangularly, or slightly inclined from the axis for one-third to one-half their 
length, where they are bent abruptly backwards. The third segment is stronger, 
and much more prolorfged than the others. The last segments of the lateral lobes 
are produced directly backwards, or sometimes a little convergent below. The 
segments of the lateral lobes are marked by a broad longitudinal furrow nearly 
parallel to the anterior margin; leaving an abruptly elevated ridge or border 
upon that side as far as the geniculation of the segment, where the groove runs 
along the centre, dying out on the recurved extremities. 

Pyerpium distinct, narrow, elongated, the axis narrow and acutely painted: without 
rings? Lateral lobes narrow or obsolete, and free from transverse ridges or fur- 
rows. 


The accompanying figure, illustrating this genus, combines characters observed 
in several imperfect specimens of the same species. I'he form of the cephalic shield 
is shown in two or three individuals : the glabella is crushed in all the specimens 
examined; but the form is made out, as nearly as possible, from the materials in 


* In honor of M. J. BArrANpDE, author of Systime Silurien de Boh’me. I can ply regret 

that I have not something of greater importance to offer as a tribute to the name, in com- 

: memoration of the rare merits and eminent services in the cause of science, of this distinguished 

_ paleontologist. I believe, however, that these forms will hereafter be found to mark an impor- 

tant horizon in our geological series; associated as they are with other forms that indicate the 

ast appearance and final dying out of the types of that ancient crustacean fauna, which 
? marked, so far as we now know, the dawn of life upon our planet. 
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our petal ae na cannot vary much from the truth. There are three pairs of 
glabellar furrows anterior to the occipital furrow. In the area between the extremi- | 
ties of the glabella lobes and the eyes, there are on each side, in the species figured, 
two low oblong tubercles; but I cannot be sure that these are of generic impor- 
tance, and it might be supposed possible that this appearance is due to the crushing 
of a prominent part of the crust, were it not that the feature is symmetrical and 
correspondent on the two sides. } 
_ The facial suture can be traced a little forward of the eye, but its direction on 
the anterior margin has not been ascertained: on the posterior margin, its direction 
is shown as accurately as it can be from crushed and distorted specimens. The 
body, or thorax and pygidium, is drawn essentially from a single individual. The 
line just within the free extremities of the pleura is shown in this and other speci- 
mens, and indicates the limits of the crust on the lower side. The caudal shield 
shows no more than the axis which is prolonged into a slender pointed spine, 
strengthened by a sharp elevated ridge beginning near the anterior margin, and © 
extending to the extremity. 

The entire absence, so far as can be seen, of lateral lobes of the pygidium, is a 
marked feature; and this especially is in strong distinction with OLENUs. 
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BARRANDIA THOMPSONI. 
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BARRANDIA VERMONTANA*. 


The accompanying figure of B. vermontana illustrates also the character of the 
cephalic shield, and the greater strength and extension of the third articulation of 
the thorax. The fragment of thorax and pygidium, heretofore referred to this 
species ( Twelfth Annual Report of the Regents), prove, on farther examination, 
to be parts of the following or a similar species there referred to PELTURA. 


BARRANDIA VERMONTANA. 


The head and part of the thorax. The remaining parts of the 
animal are unknown. 


In my examinations of these TRILOBITES, | had hoped to unite the three forms 
heretofore described, under a single genus; but on more careful comparisons, I find 
that the one before referred to PeLruRa is so dissimilar, that I am unable, by any 
proper extension of the generic characters of BarranptA, to include it in the same 
genus. In the specimen figured, and in two others which appear to possess the 
_ thorax and pygidium entire, there are but eleven thoracic segments; the third 
_ segment is not enlarged and produced as in BARRANDIA, but, on the other hand, 
the anterior segments, to the number of five or six, are little prolonged at their 


_ extremities : the prolongation increases in the posterior segments, while the last 


one of the thorax is enlarged as it recedes from the axis, and at its broadest part 
makes an abrupt geniculation, turning almost rectangularly backwards, is pro- 
RE longed into sharp spines in a direction parallel to the axis and extending beyond 
the pygidium. The axis of the pygidium is marked by three rings, while the lateral 


lobes are apparently smooth (in one specimen), and the entire form is semiellipti- 
cal, the axis obtuse at its posterior extremity, and bordered by a smooth extension 
of the crust from the lateral lobes; which is in strong contrast with the preceding 


genus. Nor can it be properly placed under Peitura, which has twelve segments 
of the thorax, the cephalic shield not ext:nded in the posterior limb, nor the last 
segment of the thorax produced as in the present form; while the pygidium is 


_ emarginate at the extremity, and dentate on the margins. 


While the glabella has the form of OLENUS, and the general form of the cephalic 
_ shield corresponds to that genus, the extension of the last segment of the body in 


_ spines parallel to the axis is a character of the typical species of ParapoxIpEs 


(see P. bohemiensis) : the pygidium is also much more nearly of the type of 
PaRapoxipEs, than of OLENUS or PELTURA. 
I propose therefore to designate this form by the generic name BATHYNOTUS. 


GENUS BATHYNOTUS (n.g.). 
i Gr, Pabvc, amplus, and vwroc¢, dorsum ; in allusion to the ample central lobe or axis 
of the typical species. ] 
GeN=RAL form elongate ovate, distinctly trilobate. Cephalic shield somewhat 
semielliptical, with the posterior angles prolonged in spiniform processes : po- 


_ * This and the preceding species were published as Olenus thompsoni and O. vermontana, 
‘in the Twelfth Annual Report of the Regents of the University on the State Cabinet of Natural 


| Bistery, pp. 59 & 60. 


i Aaa (sae aa 
sterior margin nearly straight across the centre, and a little concave at the sides; | 
anterior and lateral margins somewhat thickened. The facial suture (to ju if. 1 
from the separated parts) is very simple, extending in a slightly cored a 
from the front of the shield backwards, and coming to the posterior margin | 
within the limb. The glabella is prominent and well defined, ovate in form and , 
gradually narrowing towards the front : the occipital furrow extends directly 1 

~ across the glabella ; the first pair of furrows above this are oblique and only q 
slightly connected across the middle of the glabella, while anterior to these are a 
two slight indentations. Hypostoma subcircular, with the posterior end a little 
wider. Eyes unknown. ; . 

TuHorAx eomposed of eleven articulations; the axis broad and prominent, wider 
than the lateral lobes. Lateral lobes nearly flat, narrow : the first five or six 
ribs short and narrow, inclining gently backwards; the posterior ones becoming — : 
more abruptly bent and prolonged at the extremities, while the last pair are | 
wider and stronger, bent almost rectangularly, and produced in spiniform 
extensions much beyond the others. : 

Pyreipium distinct, semioval, the axis marked by several annulations, the lower _ 
part plain. Lateral lobes plain or marked by ridges, and extending beyond the 
axis in a continuous flattened exparision. ; 


BATHYNOTUS HOLOPYGA*. 


There are but three distinct rings in the 
axis of the pygidium, though there is a 
fourth indistinct depression, which may or 
may not indicate a fourth ring. 


_ BATHYNOTUS HOLOPYGA. q 
The single species described in the last Report is illustrated in the accompanying 
figure. The specimen is a mould or impression from which most of the crust has — 
been removed, and we have the relief from a cast made in this mould. The cheeks are ' 
separated and turned on one side; but in the drawing, they are placed in symme= 
trical relation with the other parts of the animal. The rings of the axis are marked — 


* Olenus (Peltura) holopyga : Twelfth Annual Report of the Regents of the Universi ; oO 
on the State Cabinet of Natural History, p. 61. | 
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by a row of small spines. The great length of the spines or processes, from the 
posterior angles of the cephalic shield, is a remarkable feature : in this individual, 
their extremities must have reached as far as the eighth or ninth seement of the 
thorax; and in another individual, these separated parts have similar proportions. 

Tn one imperfect specimen of this species, with narrower axis, we have eleven 

body rings, including the elongated posterior one; but behind this there are three 
annulatiens of the axis, the two anterior of which have somewhat the appearance 

of free segments, and are likewise marked upon the lateral lobes; while the py- 

__. gidium below has apparently a single annulation, extending into the tateral lobe. 
This one appears to be specifically distinct from the preceding, in its narrower 
axis : nevertheless this feature may be due to distortion, as also some other points 

of apparent difference. 

ta Ié is to be regretted that the materials af my disposal are so imperfect as to leave 
some points yet in doubt; but [ conceive that there can be no hesitation in admit- 
ting the generic distinction of these fossils, from those of any established genus of 

| TRILOBITES; and however much, therefore, we may desire to avoidghe multiplica- 
| tion of genera, it seems to be unavoidable in the present instance. ) 
| The geological horizon of the shales in which these trilobites occur haying been 
; made a matter of discussion among geologists, I shall refer those interested in the 
| subject to the forthcoming Report upon the Geology of the State of Vermont by 
Prof. E. Hircucock. 


Norz. I may remark, in this place, that the disposition of these three species does not in- 
elude two which I have designated as OLEeNUs in the first volume of the Paleontology of New- 
York ( pa. 256 — 258, pl. 67, f.2, 3). One, the O. asaphoides, showing six of the lateral ribs 

| of the thorax, has no ribs larger or longer than the others, though the form of the cephalic 
| shield and the glabelia are very similar to BARRANDIA : in that one there are four pairs of 
___ glabellar furrows, the two posterior ones of which are slightly indented across the centre of the 
; __ glabellay The eyes are elongated, and more curved than in Barrandia thompsoni. We have, 


| therefore, yet other undetermined material in these slates. 
’ 
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NEW SPECIES OF FOSSILS FROM THE TIUDSON-RIVER GROUP OF 
OHIO, AND OTHER WESTERN STATES. 
; CALYMENE CHRISTYI (n.-s.). 
GeNeERAL form elongate ovate, symmetrical: body gibbous, the pygidium equalling 
the length of the head. Head semicircular, the frontal border expanded, and 
gradully narrowing on the sides; the posterior angles terminating in a short 
‘sharp spine. Glabella wide, slightly narrowing towards the front, regularly 
convex, strongly defined by the dorsal furrows, a little concave in the middle of 
the base : occipital furrow well defined, nearly straight, and in right line with 
the cheek furrows; posterior furrow oblique, defined but not deep; the middle 
one nearly rectangular to the axis, while the anterior one is but slightly indented. 
The posterior lobe is r.uch wider ie the middle one, and about the same width 
as the anterior one. Cheeks small. Eyes very prominent. 
THORAX with thirteen segments; the axis salient, and a little wider in the middle 
a than the lateral lobes; the articulations of the latter flat, or slightly curving for 
\ a little more than one-third their length, when they are suddenly bent down- 
hon wards. 
_ The pyeipium is eEbeus, semielliptical, with the axis very prominent and marked 
by seven or eight rings, the last one being longer and more prominent, with a 
minute scarcely defined node at the extremity : lateral lobes marked by six 
____ flattened ribs, the last one of which is minute, the expansion being continued in 
a narrow flattened border around the posterior extremity. 


120 [Sinai | 
This beautiful species of CaLymMeN= will be resogiilee’ by the form of the gla- — 
bella and the shallow furrows, which leave the lobes flattened, and not convex and 
rounded as, in the other American species of the genus The minute spine at the 

posterior angle is a well-marked and peculiar feature. 

Geological formation and locality. In the calcareous shales of the age of the 
Hudson-river group near Oxford, Ohio. The specimens were received from Davip 
Curisty, esq., of Cincinnati, to whom I have been indebted for many other fonsils | 
from the same and other formations. - : ‘ | 
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PROETUS PARVIUSCULUS ( n.s.). | 
Bopy small, ovate, the head broader and the thorax narrowing behind : cephalic 
shield margined in front and at the sides by a distinct border, and the posterior q | 
angles produced in small spiniform processes which reach to the fourth or fifth 
articulation of the body. Glabella short, ovate, gibbous, a little concave at the | 
base, without visible lobes : dorsal furrow narrow. Eyes close to the glabella, 4 . 
and promiffent. 
THORAX with ten segments; the axis narrow and prominent: lateral lobes but 
moderately convex. "| 
Pyeipium semicircular; the axis prominent and marked by several rings, while i 
the lateral lobes are flat and marked on the upper part by about four ribs on | 


each side, with a plain expanded border around the posterior margin. 

The length of this fossil is about one-third of an inch; and having seen several 
specimens varying little in their dimensions, and none larger than the one described, 
lam inclined to regard them as mature individuals. . 

Geological formation and locality. In the calcareous shales of the Hudson-river 
group at Cincinnati, Ohio. The specimens were received om Mr.S. T. Car.ey. 


ORTHIS CARLEYI (n.s.). 


Suey transversely subelliptical or subquadrate, resupinate : hinge-lineless than 
the greatest width of the shell, usually from two-thirds to three-fourths as long; 
extremely compressed towards the cardinal extremities, and the angles rounded; 

_ front margin often subtruncate; sides nearly straight, or more or less rounded. 
Dorsal valve gibbous, arcuate and incurved at the umbo, and flattened in the 
middle towards thefront; area narrow. Ventral valve flattened near the cardinal 
angles, elevated and obtusely pointed at the beak, and concave in the middle and 
towards the front : beak straight, the plane of the area inclined forwards; area 
large, triangular, with a large open foramen which reaches to the beak. 

Surracz strongly striate, the margin of each valve being marked by from fifty to 
seventy rounded or subangular striz. Some of the striz are simple and con- 
tinuous from the beak, the increase taking place chiefly as implantation; while 
a small number are bifurcate. 


The length of the shells of this species is sometimes 
an inch and a quarter or more. The specimen figured 
has a length of an inch, by a width of one inch and 

four-tenths. 
_ The accompanying figure is an illustration of this 
species, looking upon the ventral valve, and, though 
only in outline, will be sufficient to distinguish the 
fossil. ORTHIS CARLEYI. 

Geological formation and locality. In the shales cf the Hudson-river Lidde se) 
near Cincinnati, where it was originally discovered by Mr. 8. T. Carey. ‘ 


. 
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és, ORTHIS EMACERATA (n.s.). 


Suet semielliptical, length and width about as five to seven; hinge-line nearly 
equalling the width of the shell. Dorsal valve flat, with a slight depression down 
the centre; area extremely narrow. Ventral valve depressed convex, slightly 
elevated at the beak, which is inclined over the area, but scarcely incuryed; an 
undefined elevation extending from the umbo towards the front, and sometimes 

- quite to the margin of the shell : area narrow, almost linear. 

Sureace finely striated : striz bifurcating, curving upwards, and running out on 
the hinge-line. Interior of the dorsal valve with two small teeth and a small 
cardinal process : valves thin. 

This species has the form and general characters of Orthis testudinaria; but the 
shell is much thinner than that species ordinarily is in the same formation, and the 
striz are finer, there being at least twenty more on the margin in shells of equal 
size. The depression in the centre of the dorsal valve, and elevation in the centre of 
the ventral valve, are far less conspicuous or scarcely marked in some specimens, 
while the hinge-line is always proportionally longer than in O, testudinaria. 

Geological formation and locality. In the shales of the Hudson-river group near 


- Cincinnati, Ohio. Received from Mr. CaRrLey, and also collected in Jowa and 


Wisconsin. 


ORTHIS ELLA (n.s.). 


SHELL small, ovate : valves nearly equally convex; hinge-line extremely short, 
being scarcely more and sometimes less than one-third the width of the shell, 
and scarcely affecting the contour of the cardinal margin, which slopes from the 
beak of the ventral to the lateral margins a little above the middle of the valve. 
Dorsal valye gibbous, subcircular; the beak extending a little above the hinge- 
line, and the area extremely short. Ventral valve broadly ovate, sloping from 
the beak : beak produced beyond the line of the opposite valve, and pointed, 
not incurved; area twice as long as high; foramen narrow and extending to the 
apex of the beak, and sometimes truncating the extremity. 

Surrace marked by from fifteen to twenty simple, abruptly rounded or subangu- 
lar plications. 

_ This small Orruis is so peculiar, as not to be readily mistaken for any other 

known in our strata. The short hinge-line and area, and the produced beak of the 

ventral valve, are characteristic features. In some specimens the area is obscure or 
undefined, and the shell has much the aspect of TremMarTospira. It is a rare species, 
and I have not seen more than twenty individuals, all of which preserve the cha- 
racters given above, the variation being mainly in the number of striw : those with 
fewer striz are frequently more gibbous than the others. Length about one-third 
of aninch; the width a little more. 

Geological formation and locality. In the calcareous shales of the Hudson-river 
group near Cincinnati, Ohio. From the collections of Mr. S. T. Cantey and Mr. 


' U.P. James. 
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OBSERVATIONS UPON A NEW GENUS OF CRINOIDEA ; 
CHEIROCRINUS. 


_I nave had in my collections, for the past ten years or longer, some separated 
plates of a Crinoid so peculiar in character as to convince me that it must be a form 
very distinct from any thing heretofore described; but I was still unable to arrange 
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these parts in any satisfactory manner to produce a symmetrical body. During ‘ 


this period, I have obtained some, and seen other. plates of similar character; till. 
I came to know the existence of such forms from the Niagara group to the Carbo- 


niferous limestone inclusive. These plates are so peculiar in shape, proportions and — 


convexity, that, when once attention is directed to them, a single one is sufficient 
for the determination of its relations. 

It has been only during the past year, that I have obtained the means for a 
proper description of the genus; and it is now easy to see why all our previous 
knowledge of these fossils would not suffice for a reconstruction of the body from 
the separated plates. The body is unsymmetrical; the column is not attached to 
the ceritre in a line with the axis in its ordinary position, but on one side; and the 
body has not grown erect upon the column. 

From the unsymmétrical form, the peculiar arrangement of plates, the ponitial 
of the column, etc., I have found myself obliged to employ. some different terms 
from those in ordinary use; and to designate one side of the fossil as the dorsal, 
and the opposite as the ventral side. The dorsal side is covered by several plates of 
peculiar shape, some of them closely anchylosed, and presenting the characters of 


the back of a jacket or tunic in the arrangement of the parts. ‘hese plates bend ~ 


over at the sides, and unite with a few smaller plates, which form the ventral wall. 
The ventral side consists of one plate, and sometimes of. two anchylosed plates, 
forming an arch over the space below. This arch is filled by the single triangular 
or semioval basal plate, which is attached to the dorsal plates by a free joint, and 
was capable of a great degree of motion when the animal was in a living state. 


The arms are peculiar, and are as well marked as are the plates of the body by - 


the generic characteristics. 
The whole fossil has so much the appearance of a skeleton hand, that T propose 


the name Curirocrinus; of which genus I already know at least five or six species. 


GENUS CHEIROCRINUS (n.¢.). 


Bass consisting of a single subtriangular or semioval plate, which is composed of © 


three anchylosed pieces ( perhaps sometimes of five pieces). The column is at- 
tached at the lower angle of the basal piece, sometimes within the margin, and 
sometimes extending to the limit of the plate. Body above the base composed of 
five or seven pieces, of which two are much the largest. The lower dorsal plate, 
or first plate above the base, is usually triangular (sometimes narrow or linear), 
supporting on its upper sloping edges two large plates, which I designate the 
dorso-lateral plates; and upon the concave line made by the upper margins of 
these two plates rests the upper dorsal plate, which supports the plates of the 
dorsal arm. 

These two dorso-lateral, and the upper and lower dorsal plates, are often so firmly 
anchylosed together as to present the appearance of a single plate, the surface 


indicating more or less distinctly the lines of suture. The dorso-lateral plates form — 
the dorsal and lateral walls of the body; and their central angles, onthe ventral — 
face, are sometimes extended for a little distance between the ventral arch and } 
the succeeding plate The ventral side consists of an arch, which may be of one — 


or two pieces, joining above, and leaving an arched opening below which is filled 
by the reversed basal plate. Above the dorsal arch, there may be one or more 


simple plates. The lower sloping faces of the dorso-lateral plates border the two > 


sides of the arched ventral area or opening; while the upper sloping sides sup- 
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port brachial plates and the lateral arms, which may be simple or subdivided. 2. i 


The dorsal arm extends directly in line with ‘the axis; while the lateral. arms, 4 , 


\ 
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in their.first extension, are more or less rectangular to the axis and extended 
‘towards the ventral side, thus enclosing the upper part of the cavity; while, 
either from the bifurcating plates. or from the upper margins of the simple 
plates, these arms, or some of their subdivisions, are extended in a longitudinal 
direction. 
The surface is either granulose or striate, and the arms nodose or lamellose. 
The accompanying diagrams will serve to illustrate the parts of the fossil, as 
described above. 


DIAGRAMS oF CHEIROCRINUS CHRYSALIS. 


_ Fia.1. Diagram showing the relations of the parts, from the dorsal side. The small figures refer 
to the parts of the fossil, and are correspondent with the succeeding diagrams. 
1. The basal plate, as seen when extended. 2. Lower dorsal plate, which in this 
. species is narrow and elongate. 3. Dorso-lateral plates. 4. Upper dorsal 
or dorso-radial plate. 5, 5. Platesof the dorsal arm. 6, 6. Lateral bra- 
chial plates. 7. Lateral arms and their subdivisions. 10. Point of column 
of attachment. 


7 Fig. 2. Diagram of the ventral side : 8. The ventral arching plate. The arching cavity below 
1 is filled by the recurved basal plate. 9, 9. Plates of the ventral side. 
| 3, 3, are the extended ventral angles of the derso-lateral plates. 


Fig. 3. A ventral view of specimen in outline : 1, shows the incurved basal plate in its usual 
position, filling the cavity below the ventral arch. 


Fic. 4. Lateral view of the same. 


e Fic. 5. Dorsal view of the same specimen : 1, is the edge of the incurved basal plate, showing 
; below the dorso-lateral plates. 


| | CHEIROCRINUS CHRYSALIS (n-.s.). 


Bopy small, subquadrangular; the plates arranged as shown in the diagrams 
above. Lateral arms bifurcating. From the Niagara group. 


CHEIROCRINUS VENTRICOSUS (n.s.). 

Bopy ventricose; the interior cavity semielliptical below and circular above. Basal 
plate broadly semielliptical; the first dorsal plate, the dorso-lateral plates, and 
the ventral arch, all anchylosed together. The upper dorsal plate is deeply in- 
serted between the dorso-lateral plates, and is longer than in any other species. 
From the Burlington limestone. 


CHEIROCRINUS LAMELLOSUS (n.s.). 


Bopy unknown. Arms with strong lamellose extensions at the joints. Burlington 
limestone. 


| CHEIROCRINUS DACTYLUS (n.s.). 
Bopy small, subcylindrical, flattened on the back. Plates of the body anchylosed. 
Dorsal arm cylindrical nodose, bifurcating : lateral arms five on each side, rising 
from the upper margins of five plates which proceed rectangularly from the 
| ___ brachial plate on the upper lateral face of the dorso-lateral plates. These arms 
-__—_—bifurcate twice, the bifurcating joint being nodose. From the Burlington lime- 
stone. :; | 
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' The accompanying figure is of this species. 


Fi¢.1, is in a position with the body erect, as we usually view crinoids; but the direction of 
~~ the column shows this to be unnatural. 


Fra. 2, is in a position the body would take with the column in its natural direction. 
The animal doubtless had the power of erecting its body; and by eleyating itself so 
that the edges of the basal and lower dorsal plates would meet, the basal plate would 

be nearly in line with the plates above, and the body nearly erect. 


CHEIROCRINUS TUNICATUS (n.s.). bay ae 


Bovy strong, the dorsal side flattened, narrowing above, the cavity shallow. Basal 
plate wide and short; first dorsal plate triangular; dorso-lateral plates wide, 
five-sided, supporting a small upper dorsal plate above : ventral arch of two 
narrow pieces. The plates of the dorsal side, and those of the ventral arch, are 
all anchylosed together as shown in the diagram. 


CHEIROCRINUS TUNICATUS. 


1. Basal plate, showing the point of attachment for column. The figures 
indicate the plates, as given in the preceding diagram : c, the 
cicatrix, for a strong tendon which connects the dorsal with the 
basal plate; @ shows the direction of the dorsal arm; a’ a’, faces 
ef attachment fer the lateral arms. 


From the Keokuk limestone. 


CHEIROCRINUS NODOSUS (n.s.). | 7 


Bovy robust; form of plates similar to the preceding, with the basal plate longer, 
and the upper sides of the dorso-lateral plates and the upper dorsal plate nodose. 
~ Dorsal arm strongly nodose between the joints : lateral arms consisting ofa | 
series of simple nodose plates, extended laterally from the brachial plate; and i 


from the upper faces of these the lateral arms extend longitudinally or parallel —_—| 
to the dorsal arm, some of them bifurcating above, and strongly nodose at the H 
junction of every third plate. Fro the Keokuk limestone. tI 


I have been indebted to the Collections of Messrs. EK. Jewrrr, A. H. Worraen, 
B. J. Hatt and C.A. Warts, and of the Crawfordsville College through Mr. EH. O. 
Hover. Full descriptions and figures will be given in a future Report. 
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NOTE REFERRED TO ON PAGE 101. 


Since the preceding pages were printed, I have again compared the figure of the 


Goniatites rotatorius of DE Koninck with the species from Indiana; and not- 


withstanding the deference I have for the European authorities who pronounce the 
two identical, I still feel that there is room for doubt. The direction of the septa in 
the figure of De Kontncx differs from that of ours; the arch of the lateral saddle 


in the latter is nearly central, while in the former it is near the umbilicus. The 
‘form and proportions of the section of a volution differ; for while in the European 


specimen the greatest diameter is near the middle, or nearly in a line with the back 
of the embraced volution, the greatest diameter in ours is much within this line, 


and near the ventral side of the volution. The depression formed by the dorso- 


lateral lobe is nearer to the back of the embraced volution in our species, than is 


_ shown in the figure of Dz Koninox; while the summit of the dorsal saddle is 


longer than in our species. The figure cited is represented with an umbilicus, which 
ours does not show; while the profile view shows a rotundity of the volutions, and 
a depression towards the centre, not seen in the American specimens. 

_On comparing the dorsal view given by Dz Konincx, with our specimens, we 
find the dorsal lobe in the latter proportionally longer and more constricted above; 
while its retral extremity is suddenly constricted, and then continued in a narrow 
acute point. 

In consideration of these differences in the European and American forms, I 


think it proper to Reapers a distinct name for the Rockford species. 


_ 


GONIATITES IXION. , : 
Goniatites rotatorius of authors; G. rotatorius? page 101 of this Report. 

SHELL depressed orbicular : volutions entirely embracing; the greatest width of 
the volutions near the ventral side, gradually curving or flattened on the sides, 
the back rounded; width on the back, from the points of the dorso-lateral lobes, 
& little more than half the greatest width of the v8lution. Septa as in figure 15, 
page 101. The dorsal side shown in the accompanying diagram. 

. 3 


ain | 
a\) 
Rad 
| 


ay 


eden GoNIATITES ROTATORIVS. 


Fre. 1 & 2. These diagrams show the extremes of variation in the caminaernee of the septa, 
- form of lobe, ete. on the dorsal side of Goniatites izion. 


Shea. 3. Dorsal side of Goniatites rotatorius, after Dz Kontnck. 
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SUPPLEMENTARY NOTE, 


BY THE 


SECRETARY OF THE REGENTS OF THE UNIVERSITY. 


PAL ONTOLOGY OF NEW-YORK, Vol. III, by Jaiwes Hatz. pp. 532, with 
intercalated pages 401* to 424*, Published by Legislative Authority, an re 
Van Benthuysen, Albany, N.Y. 1859. 


Tuts volume contains descriptions of more than three hundred and forty species 
of fossils, from the Waterlime group, the Lower Helderberg group and the Oriskany 
sandstone. The volume of text, amounting altogether to more than five hundred 
and fifty pages, has been for some time printed; and the index, except that of the 
addenda, has already appeared in the Regents’ Report on the State Cabinet for the 
last year. The plates, amounting to one hundred and forty-five, making a separate 
volume, are nearly finished, and will be ready for delivery as soon as the binding 
is completed, of which due notice will be given. 


The fossils described in this volume are distributed as follows : 


Under the. Crinoidea, there are twenty-five species of the Genera AsprpocRinus*, 
Bracurocrinus*, COMORIAN Dicrrocrinus [ the latter a crinoidean?], me ABS 
CRINUS*, Howl eeeney. Mina tyier PLATYCRINUS and Tecunocerius* i 

Among the Cystidea, there are four species under the following genera : ANoMALO- 
cCYsTiTEs*, LePapocrinus, and Spu#RocysTITEs*. 

Of the Asteridz, there is a single species under the Genus Prorastur of Forsss. 

Of the Br hicmpidoee there are one hundred and thirty-nine species, of the Genera 
Arrypa, Cuoneres, Crrtia, Discina, Earonra*, Leprmna, Leprocamria*, Linevna, 
Merrista, Nucieospira*, Orguis, Penramerus, RENssEL@RIA*, RuHYNCHONELLA, 
Ruyncunosprra*, Spirirer, SrropHoponTa*, SrropHOMENA, and TREMATOSPIRA*. 

Of the Lamellibranchiata, there are forty-one species described under the Genera 
Crpricarpinia, Mecamponta*, Mopionopsis, PaLnzarca*t, and TELLINOMYA,. 

Of the Gasteropoda, there are seventy-eight species described under the Genera 
Bucanta, Evomexanus, Horopra, Loxonema, Murcuisonia, PLatyceras, PLatyo- 
STOMA, PLEUROTOMARIA, and SrropHosTyLus*. 

Of Pteropoda, there are four species under the Genus Conunarta. 

Of Cephalopoda, there are twelve species under the Genera Crrroceras, ONCOCERAS 
and OrtTHOCERAS. 

Of the Articulata, there is one species of the Genus Srrrorsis. 

Of Crustacea of the Family of Trilobites, there are thirteen species under the Gelides 
Acipaspis, Bronrevs, Datmanra, Homatonotus, Licwas, Puacops and Proetus. 

Of the Entomostraca, under Beyricura and Lerernirra there are nine species. 

Of the Order Eurypteridez, there are seven species of Euryprervs proper, one 
species under the Subgenus Doxicnoprervs. and three species of Prurycorus; and 
under the Order Phyllopoda, there are described three or four species of CzRATIOCARIS. 

The descriptions of the Corals and Bryozoa are postponed to a future volume. 


Sa ee ee ee ee Se ee 


* Those marked with an asterisk are new genera proposed by Mr. Haun, and first published 
by him in this volume and the preceding Report of the Regents of the University on the State j 
Cabinet of Natural History. atl 

{ The Genus Crrropon cf Bitiines is synonymous with this genus, and both 3 are synonymous  E 
with CyPRICARDITES of ConrAD. SS, 1 


No. 89.] ey 


_ Among the new genera of Crinoidea, the most remarkable is the EpRIocRINUS; 
which, although fixed and without pedicel in the young state, is quite free in its 
mature condition. 

The illustrations of the Genus Py sltycom ad of ConraD present a wide variation 
of form and manner of growth, graduating in the different species from closely 
enrolled spires to a single volution at the apex; and others are entirely free from 
yolutions, and present.a slightly arching conical form. 

There are few species amang the Cephalopoda, and the paucity of these forms is 
in striking contrast to the same in the first volume. 

The species of Trilobites each represent (some of them more extrayant in form) 
those previously described from the Niagara group. 

PreryGortus is, for the first time, recognized among American fossils; while 
Crratiocaris, heretofore known by a few of the caudal spines, and referred to 
another genus, is recognized in three species in the Waterlime group. 

Of Evryprervs, two American species were previously known, the E. remipes 
of Dexay and the &. lacustris of Hartan. Mr. Hatt has brought together all 
the collections known to him in the State of New-York, and has been arial to 
add ( principally from the State Collection and from that of Mr. C. Coss of Buf- 
falo*) six new species; one of them presenting some remarkable variations, which 
induce him to refer it to a distinct subgenus. He has also discovered and combined 
all the parts of the animal, which has never before been done; so that we now 
know the entire number of articulations of the body, the number and character of 
the organs of locomotion, together with their appendages (consisting of straight 
or curving spines), and the form and position of the mouth. The feet, of which 
the exterior parts serve for locomotion, have their bases expanded and serrate to 
perform the office of manducation. 

These discoveries in the peculiar Genus KurypTERvs are of the greatest interest; 
and their publication at this time will doubtless excite attention among all ama- 
teurs, and others who may be engaged in the collection of such remarkable fossils 
as this and its associated Genera Prerycotus and Creratiocanris. The subject of 
these large crustaceans has recently engaged the attention of the paleontologists 
of the Geological Survey of Great Britain; but their results, as published at this 
time, do not afford the positive information regarding structure, that is here given 
in the Paleontology. of New-York. 

These remarkable crustaceans are regarded by Sir Roprrick MuRcHISON as 
marking, in Europe, the age of the uppermost Silurian strata; and by Mr. Sater, 
as entering into strata of well-marked Devonian age; while Mr. Haut has here 
shown that they lie at the base of, or below,.the Lower Helderberg group of rocks 
(which are of acknowledged Silurian age), and are separated from the earliest 
known Devonian or fish-bearing beds by a considerable thickness of well-marked 
Silurian strata. In England, the beds bearing Euryprerus and Preryeorus are 
directly below the beds containing fishes, and the fossils of the two are sometimes 
described as mingled together. In this volume it is shown how, in the absence of 


/ 


_ the Lower Helderberg group and Oriskany sandstone. the beds with remains of 


Evryprervs and Preryeorus may lie directly beneath the limestones containing 
remains of fishes; while in this country, along an outcrop of hundreds of miles, 


_ the two are never known to be mingled together. 


_ * The author has likewise, in the preface to the volume, made his acknowledgments to 0. 
OsBorN, esq., and Mr. Towmr, of Waterville, for specimens of Eurypterus remipes; and to 
_ Col, Jewerr, for the wse of similar specimens. 
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The volume contains an Introduction of nearly one hundred pages, in which the — 
author has given a resumé of the later discoveries in the strata preceding those — 
under immediate consideration, and a description of the principal geological forma-: 
i tions known in the State of New-York, their origin and geographical distribution. — 
i) From his observations upon the Appalachian chain, the author has deduced anew 
i theory of the cause of mountain elevation and the folding of strata, the associated ~ 
| and consequent metamorphism resulting from the great accumulation of sediments, 
and the different results produced by gradual or rapid deposition, ete. 
i | In some Notes following the body of the Introduction, some arguments are 
discussed which heretofore have been brought forward by Herscuen, BABBAGE, 
LYELL, and others, which, so far as they go, sustain the views of the author. The 
question of the supposed paucity or absence of calcareous matter in metamorphic 
strata is taken up in one of these notes; and although this is shown to be in ge- 
neral a necessity from the conditions under which the sediments were originally § 
accumulated, the absence of calcareous matter is by no means universal in sa Sl 
morphic rocks. 
This Introduction is in fact a reproduction of Mr. Haty’s Address before the 
American Association for the Advancement of Science, in Montreal, in 1857; or, 
indeed, we may say that the Introduction preceded the Address, since a consider- 
able part of it was printed before that time. 


N OTICE. 


Wuen the Appendix F (Contributions to Palwontology) was ovightullly reported, 
it was intended to embrace only the new forms of GraproLipe am; the observations 
on RaYNCHONELLA; the new Genera SKENIDIUM, AMBOCELIA, and the observa- 
tions on Atnyris, Merista, etc., with descriptions of some new species of Bra- 
cHiopopa, subjects which had been determined some time previously. The delay 
in publishing the Report has enabled the author to add other matter since its date. 
To the titlepage, therefore, should be added “‘ with additions during 1860.” 
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REGENTS OF THE ONIVERSEDY [ts 


FOURTEENTH ANNUAL REPORT 


_ REGENTS OF THE UNIVERSITY 


STATE OF NEW YORK. 


E NOTE. 
if A question having arisen with respect to the date of publication of the 
_ Regent’s Report on the State Cabinet, it is deemed proper to state that 


the date on the title page is that on which the report is made to the 
Legislature. The printing and publication are necessarily subsequent 

_ tothattime. The thirteenth report was published on or about December 

17, 1860. 

_ The fourteenth report is published August, 1861. Some copies of the 

_ descriptions of new species by Prof. Hall, were distributed in July. 
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—_——___4¢—___——_- 
Made to the Assembly, April 10, 1861. 
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STATE OF NEW YORK. 


No. 136. 


IN ASSEMBLY, 


April 10, 1861. 


FOURTEENTH ANNUAL REPORT 


Of the Regents of the University, on the condition of the 
State Cabinet of Natural History, and the Historical and 
Antiquarian Collection annexed thereto. 


To Hon. D. W. C. Lirrirsonn, Speaker of the Assembly : 


Srr—I have the honor to transmit the Fourteenth Annual 
Report of the Regents of the University, on the State Cabinet of 
Natural History, and the Historical and Antiquarian collection 
annexed thereto. 

I remain, very respectfully, 
Your obedient servant, 
G. Y. LANSING, 
Chancellor. | 


April 10, 1860. : 
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a Governor. 
it D. R. FLOYD JONES, 
res Secretary of State. 


_ HENRY H. VAN DYCK, 

¥ Sup°’t Public Instruction. 
eh ERASTUS CORNING. 

if PROSPER M. WETMORE. 

JOHN LORIMER GRAHAM. 
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JAMES S. WADSWORTH. 
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REPORT. 


ee — 


To the Legislature of the State of New York: 


_ The Regents of the University respectfully report that among 
_ the additions made to the Cabinet during the last year, are re- 
‘mains of the Mastodon, found at Ellenville, in the county of 
i Ulster. While these wonderful animals, the- giants of former 
days, have become entirely extinct, they have left the evidences 
i of their former existence in various parts of the United States; 
' put in no places in more perfect preservation than in the coun- 
| ties of Orange and Ulster, in this State. A skeleton nearly per- 
ye fect was many years since found near Newburgh; and in digging 
the drains of a swamp more recently, in Ellenville, a large tusk, 
parts of the skull and several detached bones were obtained. 

_ During the last summer, other remains in the same locality were 

- found; and, in the hope of obtaining an entire skeleton, the 
_ Secretary of the Board, and the Curator of the Cabinet were 
4 directed to make a thorough examination of the grounds. Every 
L facility for doing this was granted by John McElhorn, Esq., the 
& owner. A tusk more than seven feet long, from which some 
three feet had been broken, evidently during 'the life of the 
3 animal, parts of the upper and lower jaws, in which are several 
i teeth, and the principal parts of the skull, from all of which it 
is confidently expected that an entire skeleton of the head can 

i be constructed, were obtained. A heavy rain, which occurred 

soon after these excavations, arrested the work. 

The swamp in which the bones were found is composed of 
_ about two feet of peat and three of marl, resting on a base of 
_ clay. The bones are in the marl, and those found were near the 
, ~ outlet of the swamp, which is several acres in extent. Should 
- the ensuing season be favorable, further examinations may be 
FP: made. 

¥ A valuable collection of shells, stiaigally from the Pacific, 
_ has been received from the Smithsonian Institution. They are 
E ‘not catalogued, because few of them are yet described or named. 


og 
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It is proposed to keep them as a distinct collection, to be labeled 4 1 
‘From the Smithsonian Institution.” a 
_ The specimens representing the Palxontology of the Geolo- 4 
gical department have been labeled, as named and described in 
the first and second volumes of Prof. Hall’s work on that subject. | 
The completion of the ‘third volume will furnish the means of 
extending the labeling through its descriptions. ; 

It is proposed to occupy the entire second floor of the Geolo- 
gical building with collections from this State; admitting only — 
those from other States, which, by comparison, will illustrate our — 
own formations. : ce 

It is the purpose of the Regents to renew their éfforts ford | 
forming a department of Economic Geology, and to gather repre- _ 
sentatives of all the natural productions of the State which are) 
applied to the purposes of life. a 

A popular view of the Geology of the State, with ae : 
reference to its exhibition in the Cabinet, has been prepared by! 9 
Ledyard Lincklaen, Esq., and is herewith submitted as an appen- 
dix to the report. It will be of great use to persons visiting the | 
Cabinet, and who are not fully instructed in the subject, and as 
a guide to the arrangement and study of the collections. ! 

Prof. Hall’s contributions are continued, and are regarded as } 
very valuable; anticipating as they do the descriptions of the — 
fourth and fifth volumes of the Paleontology, and thus present- — 
ing at an early day to the scientific world what would otherwise — 
be long delayed. | : 

By order of the Regents. 


G. Y. LANSING, Chancellor. 


S. B. Wootwortn, Secretary. 
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ACCOUNT CURRENT. 


The Secretary of the Regents of the University, in account current 
with the appropriation for preserving and increasing the State 
— Cabinet of Natural History. 


Dr. 
To balance to new account, (see Senate document 
No. 89, 1860, page By) sade ee De cores ieee $512 47 
To amount received from the Comptroller, being the 
annual appropriation for 1859-60,__....______-- 800 00 
$1,312 47 
OR. 


By cash paid James A. Hurst, Taxidermist, for a 
large deer and other animals, catalogued in the 


Denn Jat eke fe Re Oe re SL oes $300 00 
By cash paid Philip P. Carpenter, for expenses of 
errameanp tie Mazvatian shells, 1.0.2.2. e 288 00 
By cash paid J. C. Boynton, for assisting the Curator, 110 00 
_ By cash paid J. Davis, for painting and glazing, -_-- 26 65 
_ By cash paid A. McClure & Co., for alcohol, camphor 
i REA ee te Bi ss A 32 25 
_ By cash paid W. C. Little, for subscription to Silli- 
= man’s Journal, for 1858 and 1859, ..._...___-_-- 10 00 
| By cash paid for Gazetteer and Map of New York,.. 10 00 
if By cash paid for Express charges and cartage,.____- 41 47 
Suey Gash paid to carpenter, _.._._..--.------.---- 16 64 
meoy cash paid for stationery, __.......-....--.--<- T 15 
By cash paid for bones of the Mastodon, rae eo 74 88 
| By cash paid to C. Mull.and H, A. Danker, for aa: 2 00 
| By cash paid toS. F. Baird, for paper trays for shells, 4 81 
hi $924 45 
Be: By balance to new account, _._..._------ 388 02 
4 $1,312 47 ° 
na [ Assembly, No, 136. ] 2 


In behalf of the standing committee on the State Cabine 
have examined the above account and find it correct. The p 
3 ments have been made by order of the Abii: committee, anc : 


4 are accompanied with proper vouchers. | 
i ; (Signed,) oui ce D. MORGAN, Chairman. 


age P . 
: April 9, 1861. 
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CONTENTS OF THE APPENDIX. 


DA. Catalogue of additions to the apr from jae 1, 1860, 
to January 1, 1861. 


8B. Guide to the Geology of New York, and to the State Geo- 


logical Cabinet. By Lepyarp Linckuaen. 
~C. Contributions to the re Cey or New Tork: By Prof. 
James Hatt. 
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APPENDIX. 


(A.) 


Bislogue of additions made to the State Cabinet of Natural 
History, from January 1, 1860, to January 1, 1861. 


Dr. A. SMITH, Little Falls. 
Coat Puant, Beaver County, Pa. 
THEODORE KERNER, East Greenbush. 

"Skins of Serpents from the East Indies, collected by Major 

William Taylor, British Army: 2 Cobre di capello; 

1 Cobre di manilla; 1 Whip Snake; 2 Carpet Snakes; 

1 Boa (species?); 7, Species (not stated). 

JOHN BIRMINGHAM, San Francisco, Cal. 
| Surruurer or Sirver, Washoe mines. 
Hon. AUGUSTUS BEARDSLEE, East Creek, Herkimer county. 

_Banpep Prorevs. 


i 
4 
. 
4 
4 
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Prof. R. W. HASKINS, Buffalo. 

_ Perroxevm, native and clarified, Pennsylvania. 
a HORACE AVERILL, Albany. 

_ Brown Hemarire, several specimens. 

; Loera Puncrata. (Squid. ) 

_ Lumpvus ancrorum. (Lump-fish.) 


4 Hon. GEORGE W. PRATT, Esopus. 
Le ‘Bortie oF WaTER FROM THE Deap Sra. 


} | JAMES McARTHUR, Clyde, Wayne county. 
Sxuut oF a Wor. 

a Sxuuzt oF a Minx. 

2 Dr. E. EMMONS, Albany. 

es of the head of a Rutodon, North Carolina. 


14 | 


A. H. WORTHEN, State Geologist, Springfield, Illinois. 
PoTERIOCRINUS MISSOURIENSIS. — 1 
Metonites porirormis. Carboniferous Ponntrhas St. Tenney Me 1 


C. P. STAATS, Albany. - 


Banpep Proteus. 

LEDYARD LINCKLAEN, Cazenovia (deposited). 
GontaTiTes Expansus. Marcellus shales. 
GoniaTiTEs, species? Marcellus shales. 
PHRAGMOCERAS, species? Marcellus shales. 
PLEvROTOMARIA, Species? (two specimens). 

PRoETUS crassiMarcinaTa (two). Corniferous limestone, Stafford. 

Homauonotus pekayi1, Hamilton group, Cazenovia. 

Nucuxa (two specimens); Hamilton group, Cazenovia. — ray 

Fraement of a large trilobite, Corniferous limestone. © | ay 

AMMONITES BUCKLANDI, Lias, Germany. | q 

AMMONITES COLUBRENNI, Oolite, Bavaria. _ a 4 | 
| 
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Cyprina*HeEssi1, Wealden clay, Hanover. 

PatupIna FLUvIoRUM, Wealden clay, Hanover. 

PoLIMDES CcARBONARIA, Wealden clay, Hanover. 
ORBITULITES CONCAVA, Upper Greensand, France. 
AprycHUS L&VIS, Oolite, Lithographic slate, Germany. | 
Natica inriata, Devonian, Hartz mountain. 

Carpium acarpo, Myacine, Crimea. | 

CALYMINE BLUMENBaCHII, Upper Silurian, Dudley, ice 
AmmoniTE, species? Oxford clay, France. 

Meant, species? Oxford clay, France. 


H. A. HOMES, Albany. 
SILVER Org, Stevenson’s mine, Arizona. 
i. W: COOK, ee Niagara ponte 


Baca. oF BEAVER. 


ISAAC COLES and others, Glen Cove, i I. 
Mar eeauenn Fisu. 
LIBINA CANICULATA. 
PoLYPHEMUS OCCIDENTALIS. 
PANOPSI HERBERTI (10 specimens). 
SQUILLA EMPURA. i 
GELasimus vocans (10 eae 
PAaRGURUS PALLICARIS. in 
Lupa picantua (2). 
PuLaTYcaRcinus 1RRoRATUS (10), 


15 


G. L. RIDER, Norwich, Chenango county. 

- Sxaz with Crinoidal column, Hamilton group. _ 

_ Bons of a Mastopon, Ellenville, Ulster county. These consist 
of the principal parts of the skull; the jaws, in which 
are several teeth; a pelvic and ieh bone ; vertebre, 
and a tusk. 
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Tus pamphlet is prepared chiefly for the guidance of those visitors to 
the State Museum who have given little attention to the subject of which 


it treats; in hopes that it may render the collections more generally 


instructive, and aid to awaken a more general interest in geological 
observation. 

It has therefore not been strictly confined to a description of the rocks 
of New-York; but a short sketch of the elementary principles of 
geology, and some account of formations later than those known in this 
State, have been introduced. 

Those visitors (comparatively very few in number) whose special 
studies have made all this familiar to them, will not think that too much 
pains have been used to simplify and explain the subject, when they 
remember how little clear understanding of it prevails even among per- 
sons of liberal education. It is to aid in making the State Collection 
an educational institution that this little epitome has been compiled, 
mainly from the State Reports on Geology and Paleontology; and per- 
sons already acquainted with the science, or who wish to become criti- 
cally so, will find in those large volumes the most accurate and abundant 
information. 


Te Te 


February, 1861. 
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NOTE. 


The ‘“ sections” on the opposite page are intended to show the . 


succession of the rocks of New-York, and also of higher rocks as 


seen in England. The first or upper section presents the succes- 
sive rocks in the same manner and order in which their edge 
would be seen, if a deep excavation reaching down to the sea- 
level were made from near Gouverneur or Edwards in St. Law- 
rence county, to Blossburg in Pennsylvania, and we could look 
at its'western wall. The strata are found through most of the 
State to slope downward, or “dip” toward the south about 
thirty feet in a mile; so that as we pass on the surface from 
north to south, we come continually to higher and higher layers. 


‘It is owing to this fact, much more than to the greater elevation 


above the sea level of the more southern counties, that they are 
found to contain higher and newer strata than those of Middle or 


Northern New-York. | 
The relative proportions of this section are greatly distorted: 


for it is necessary to draw it with a height of at least half an 
inch on the paper, in order to allow its separate divisions to be 
seen at all; andif its length had been drawn on the same scale 
of about a mile to the inch, the entire section would have been 
twenty feet long. It has therefore been shortened so that the 
scale of distances is but about one-fortieth of the scale of heights, 


and this has necessarily exaggerated the ‘‘ dip” or slope of the 


_ strata in an equal proportion. 


The second or lower section gives a general view in the same 


7 way of the succession of the higher formations of strata across 


é 
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England, from Derbyshire to Sussex. It is drawn in the simplest 
manner, without attention to proportion; omitting all details, 
and showing only the main features of the great series. 
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Aux the stratified rocks of New-York, like those of other 
countries, are the product of the sea. All these vast beds of 
sandstone, slate, and limestone, were once deposited from the 
waters of an ocean, which bore their materials either in chemical 

_ solution, or mechanically suspended in the form of fine sediment. 
The petrified shells, fishes, plants and similar objects which are 
_ 80 commonly found in the rocky layers, are the remains of organic 
_ things which either lived in the waters from which the rocks 
were deposited, or which were washed into them from adjdining 
_ shores. Therefore, we have in these remains specimens of the 
_ animated population or of the vegetation of earth and sea, which 
_ lived when these rocks were deposited. This is the great lesson 
of all historic geology ; and to make it more clear, let us look at 
_ the processes which are daily going on under our own observa- 
‘i tion. 
_ The rain which falls on our hills or plains, slowly, but surely 
_ wears away their substance. The waters run from every slope, 
_ or rise from every spring, loaded with particles of the earth; 
either dissolved ina limpid stream, or suspended in a turbid tor- 
i rent. The process is slow indeed; so slow, that our brief obser- 
_ vation can detect its steps only in a few instances; but it is not 
- the less real and certain. The work of wear or abrasion has 
never stopped since the first shower fell on the dry land, and the 
first river began to run; and it must ever continue while the 
_ elements remain as now. Every exposed inch of the earth’s sur- 
face is wearing away more or less rapidly, and sending its minute 
tribute of solid matter through the rivers to the sea. As this 
waste of the dry land is swept out from the river-mouths into 
the ocean, it becomes mingled with other sediments worn from 
exposed coasts by the tides and the waves, or by sea-currents,, 
_ and all are borne together to the stiller waters beyond these 
ah influences. There they gradually settle down to the bottom, the 
coarser and heavier sediments falling nearest the land, the finer 
q and lighter particles being carried farther to sea. 
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In these ocean-depths there is thus always in progress a pro- | 


cess the reverse of what takes place on land: in the one, there is 
perpetual wearing away; in the other, perpetual accumulation. 


In the sea bottom are constantly forming layers upon layers of — 
sand, fine slime, or calcareous mud. In a few places, such as — 


near the mouths of great rivers, these accumulations go on 


rapidly, but on the average their increase must be exceedingly ~ 
‘low’ for thé sea deposits can be formed no faster than the waste 
of the dry land furnishes material, and the average filling up of 


the dcean’s bed mtist be as slow as the average wearing down of 


the continents. Slow as it is, however, it is uninterrupted. 
Year after year, century after céntury, cycle after cycle it con- 
tines, and new layers are added to the increasing pile in every 
age. The deposits formed during this century overlie and con 
eal those of the last; beneath the latter, lie those of preceding 
‘ages; ard at the alse of all must be buried those of the first 
‘periods of creation. 


But it is not only the inanimate dust of earth which is ti 
carried into the great storehouse of the sea : there lie millions of 


‘shells of & thousand kinds; there the remains of innumerable 
‘fishes and other forms of life which inhabit the waters, fall, to 


settle into the oozy bottom; thither float leaves and reeds and 


‘tree trunks, drifted from many shores; there sitk the skeletons 
‘of sea fowl and exhausted land birds, and the remains of drowned 
‘quadrupeds swept out tosea by rivers. All these relies are there 
‘slowly buried by the ever-settling sediment; every layer contain- 
‘ing the remains of such things as lived at the time it was formed 
‘beneath the waters. Thus the bottom of the sea becomes a Great 
Cemetery, in which are buried, by natural agencies, more or less 
of the relics of every age of earth’s history; the deepest and 
oldest layer of all containing the remains of the living things of 
its primeval period, those higher in place containing relics of 


proportionately later centuries, and the highest of all containing 


the animal or vegetable forms which exist on earth at the present 


‘ 


day. | 
If we could gain access to this séa-bottom, and examine its 


“successive layers, gaining knowledge of the remains of greater — 


and greater antiquity as we penetrated deeper and deeper from 


the revelations as to whether the living things of early ages were 


ka 


‘its surface, it is easily seen what perfect evidence we should have 
‘of the past progress of the world, and how interesting would be 
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like those of the present, or whether a variety of plans and 
different forms of animated existence had maintained a long 
_ series of changes, of which the present inhabitants of earth are 
only the latest arrangement. 
_ Now this is precisely what we have in the stratified rocks, and 
this study of the order of organic creation, as displayed in their 
buried contents, is the chief object of Geology; the reading of 
the history of earth from its own natural records, formed in the 
ay we have noticed. 
| That these stratified rocks are really old sea- idgdbrte iS per- 
_ fectly proved by their form corresponding to that produced by 
deposition from water, by their buried relics of shells and fishes 
and other remains, by the ripple-marks so plainly visible on the 
surfaces of many layers, and other evidences. Their present 
} hardness i is chiefly the effect of chemical action among their par- 
ticles, or of consolidation by their own weight and the pressure 
| of higher layers. Their present elevated position is due either 
t to their having been uplifted by subterranean forces above their 
Beperent sea, or to the recession of its waters to deeper basins 
formed by the subsidence of other parts of the earth’s surface, 
| both causes having doubtless combined to produce the result. 
The broken and abrupt form in which we often find these strata 
- now to exist, projecting their edges from the banks of ravines or 
ee of high hills, is explained by the consideration that during 
_ their slow emergence from the sea, they were subjected to the 
wearing action of waves and marine currents which must have 
_ removed considerable portions of them; and that ever since then 
_ the action of rains and streams duihiitg enormous periods have 
f carried on the wearing (or, as geologists call it, the “‘denuding’”’) 
) _ process to the point at which it now stands; the whole series of 
i strata, many thousand feet in thickness, pie deeply worn and fur- 
_ rowed into hills and valleys. These processes are difficult to trace, 
_ for their effect has been always to obscure in one period whatewas 
done in a previous one; but the evidences of enormous wear are 
visible to every spaaubee who studies the face of the country. 
_ These stratified rocks (as might be presumed from this view of 
| a origin) lie, not as many unobservant persons think, in shape- 
- less masses, left confusedly here and there, but in vast sheets or 
ts extended layers. Many of these, though only a few feet 
in thickness, extend from one extremity of the State to the other, 
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| and spread far beyond into adjoining regions. Some of them are ; 
plainly traceable far southward along the Alleghanies through 
| Virginia, southwestward to Tennessee, northeastward to the 
Lower St. Lawrence, or northwestward beyond the Upper Missis- 
sippi. Thus far, at least, spread the ancient sea on the floor of 
which these successive sheets of sediment were deposited; and 
over all this vast extent the same groups of fossil forms prevail, 4 
proying that the living population of that old ocean was much © fi 
the same over its whole extent at each successive period. 7 
We say its living population was much the same in all parts 
at the same period: it was so, but not entirely the same. In 
existing oceans the living population varies more or less in differ- 
ent parts : for instance, out of an hundred shells gathered on the 
shores of Massachusetts, and an hundred gathered on the coast — 
of Great Britain, only about thirty-five per cent will be found © | 
identical ; while of the remainder, a large proportion are very 
similar on both sides of the ocean, so that they may be called 
‘‘ geographical representatives ” of each other : a small number, — 
beside, will be found quite peculiar to one coast or the other. © 
We may therefore reasonably expect to find a similar degree of 
correspondence among the organic relics from different parts of — 
any of the rocks so widely spread; and this is exactly the fact, ~ 
as proved by observation. A particular bed of limestone, for 
example, will be found in Ohio to contain not entirely the same 
fossils found in it in New-York, but a great proportion of them; 
while in each of these distant localities, some will be discovered — | 
which are not known in the other. This is even true where the ~ 
character of the rock itself changes in different districts. A | 
| certain series of strata may in New-York be slates.or sandstones: 
when examined further west, it is found that they become more 3 | 
and more calcareous, until in Kentucky they may be almost pure : 
limestones, varying from their New-York aspect not only in tex- | 
ture, but perhaps in color also. Yet the imbedded fossils will 
be found so much the same, that a practised observer will at once 9 | 
recognise the rock by them; and having thus found one portion - ) | 
of the series of strata to be identical with a particular set of | 
layers known here, he is able to guide himself with great cer> 1 
tainty in the search for other parts of the series which it may be 
desirable to discover. This principle is often applied with great 
advantage in searching for such minerals as may be known to. 
ery | 


Ce ee ee ae 


a a 


Rig IP Ne el ca 


= 
Sra 


2 lh pS 


= ee 


No: 186.) : 21 


occur in a certain position in the series, such as coal, or some 
beds of iron ore. 

Yet the chief interest of fossils is in their historic value, as — 
giving us records of the condition of earth and sea and their 

_ ibhabitants at the different periods of the vast succession of ages 

_ during which all the stratified rocks known were deposited ; of 
which, much will appear in the detailed account hereafter given 
of the separate rocky strata. 

These relics are found in a great variety of conditions. Shells 
are found with both valves united as when living, either open or 
closed; but more frequently with the hinge broken and the 
valves separated. Sometimes they are hardly changed from 
their original texture; at other times, quite “ petrified,” or re- 
placed by stone like the ‘surrounding rock: in some cases they 
are converted into iron pyrites; in others, into white caleareous 
spar, with crystals of which their cavities are often lined or 
filled. Often the shell has decomposed, leaving in the rock only 

a hollow marked with its external impression : sometimes we find 

a cast or mould of its interior, showing the forms of the teeth of 

the hinge, and the pits or other marks where the inhabiting 

animal was attached to it. Often they are distorted or com- 

_ pressed even to flatness, by the consolidating or settling of the 
material in which they were imbedded. (This is especially com- 

_ mon in slaty rocks; while in limestones, which would seem to 

‘have hardened at once when first deposited, shells are usually 

- not compressed. ) 

_ Other fossils occur in various conditions. Fishes are rarely 
perfect, the skeleton being generally separated and the bones and 
scales more or less scattered. Crustaceans, or animals with 

jointed coverings like the lobsters or crabs, are also usually found 

_ to have been disjointed by decay before they were buried in the 

sediment, so that specimens in an entire state are not common, 

though detached plates are abundant. The stems of plants are 
usually much flattened, and often converted into coally matter; 

_ while leaves generally show as mere imprints in the stone, black- 

| ened by the carbonaceous remains of their substance. 

_ From this brief notice of the origin of the stratified fossil- 

; ‘bearing rocks and the nature of their organic relics, we may be 

_ prepared to appreciate the value to the cause of science (which 

is only another name for accurate knowledge) of a thorough 

investigation of a series of these rocks and of their fossil con- 
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tents. Such a series of all the rocks hide in date than the 
great Coal formation exists in New-York, much better exhibited — 

than in any other region yet known. alt cred 
The same series exists in great thickness along the range of | » 
the Alleghanies; but they are in that region so much upheaved, > 
displaced and contorted that it is very difficult to trace their — | 
edges so as to learn their true position and succession. In that { q 
range, also, fossils are few; either from their original scarcity in 
that part of the ancient sea, or because subsequent changes in ; 
the rock have obliterated their remains, so that the all- -Important : | 
aid which they afford in ee the strata can be but pAneia 
obtained. s 
In New-England it is still worse; for there the rocks are not | i 
only broken up and distorted in position, but so changed) or } 
metamorphosed by the action of heat and other causes, that all 7 
fossils are obliterated except in a few rare instances, and the — 
rocks are eae aainiam in their true character with hkain diffi- | 
eulty. | if 
In the Western States the case is different : there these strata ; 
are almost as level as when originally formed, and they contain ~ 
many well preserved fossils. But in that direction many of them 
“¢hin out,” or diminish in thickness; so that while some impor- 
tant groups of strata quite disappear before reaching Qhio, — 
others, which in New York are many hundred feet thick, are in 3 
the West but a few yards ;* and the level and unbroken character | 
| 


a 


of most of that region, covered with gravels or alluvial soil, pre- j 


vents the rocks from being well examined in many districts. | 


*The thinning out of the rocks westward is very remarkable. Tracing them from New- 4 
York and Pennsylvania to Iowa, we find the Hudson river group and Oneida conglomerate i 
diminish from 2000 to 100 feet; the Medina sandstone runs out entirely; the Onondaga- salt a 
group diminishes from 1000 to 150 feet; the Hamilton, Portage and Chemung groups, from 
4000 to 200 feet; the Catskill group, from 3000 feet in New-York, disappears entirely in the # | 
West; and the Carboniferous, 6000 feet thick in Pennsylvania, is only 600 in Iowa. And it r | 
is also true that all, or nearly all, the coarser sandy rocks, traced westward from New-York, | > i 
are found to become finer- grained and more calcareous, as well as thinner; while the lime- ’ | 
stones generally keep their thickness from east to west, with little or no diminution. 4 

These facts lead to the belief that the source whence the materials of these-rocks were |} 
derived was at the East; and that while the old marine currents spread the sediments very _ 
freely and heavily i in this region, only a small portion of them, and that of the finest and 
lightest kind, was carried into the western part of the old ocean to forms the thin and fine- 
grained strata of Iowa, Wisconsin and Minnesota. 

The same strata above mentioned as so thick in New- York, are far thicker still i in the t ran, e 
of the Alleghanies, and also in the continuation of their range through the Green mountaing i 
and the White mountains (where they have been much changed, as will be, hereafter sho wn) 
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But in New-York, almost all facilities for their study exist. 


Its territory lies between the broken and metamorphosed Eastern 
part of the formations, and the thinner though level strata of 
the West: it contains these rocks in thick masses, full of fossils, 


and well exposed in numerous ledges and quarries; while it has 
_ this remarkable feature, that the outcropping edges of the strata 


chiefly run across the State in successive belts extending from 


East to West, while the streams which drain the country gene- 


rally run North and South, thus cutting across the edges of the 
strata, and exposing in their bordering precipices and ravines 
excellent natural sections, where almost every layer can be exam- 
ined. Such instances are well known on the Niagara, the Gene- 
see, and the West-Canada; and hundreds of less conspicuous 
examples can be seen between the Hudson and Lake Erie. The 
eminent English geologist, Mr..Lyeut, in his first book on America, 
remarks, after speaking of his pumas through this part of New- 
York: 

‘“‘In the course of this short tour I became convinced that we 
must turn to the Vew World if we wish to see in perfection the 
oldest monuments of the earth’s history, so far at least as relates 
to its earliest inhabitants. Certainly in no other country are 


_ these ancient strata developed on a larger scale, or more plenti- 


| ail 


fully charged with fossils; and as they are nearly horizontal, the 
order of their relative succession is always clear and unequi- 
vocal.” This is no more than the truth; for though rocks of 
similar age are found on a large scale in England and other parts 
of Europe, there is nowhere else to be seen so complete, undis- 
turbed and accessible a series as here. 

It was therefore most fortunate that the munificence of New- 
York provided for an early and complete survey of her territory ; 
the facts discovered in the course of which gave at once a stand- 


and indeed it seems proved by Mr. Haut that the height of these mountain ranges is mainly 


' due, not so much to the uplifting or folding of the strata by subterranean forces of elevation, 
as to the enormous depth or thickness in which the materials of these rocks were originally 


deposited in this region. 

The causes of such great inequalities in the thickness of the ancient sea deposits may be 
easily imagined, though we cannot prove them. We may believe that a great sea-current, 
like the modern Gulf stream, may have swept over or near this long N.E. and S.W. range, 
carrying with it and depositing in the vicinity of its course vast quantities of heavy sedi- 
ment, while to other parts of the sea but little found its way; or that the ancient or prime- 


a 4 _valland from which the sediments may have been derived, lay to the eastward. These, 


however, are mere speculations: all we can be assured of at present, are the facts as above 
stated. 


_ 
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ard by which to study and compare the strata of allthe Northern, 
Eastern, and Western, States, and by which to unravel all the 
main features of American paleozoic* geology. The New-York 


Reports have been text-books for observers elsewhere, and the 
same local names given in them to the various strata are known 
and used over almost half the continent. 

This Geological Cabinet is intended, when completed, to 
exhibit specimens of all these rocks, and especially of their 
organic relics; which will be made accessible also to the scien- 
tific world at large, by being fully figured and described in Pro- 


fessor Hatx’s work on the Paleontology} of New-York, now in 


its third volume. 


* Patmozoic, from the Greek palaios, ancient, and zoe, life; a term applied to all the 
strata containing remains of living forms from the top of the Carboniferous system down. ~ 

} PatwonToLoey, from the Greek palaios, ancient, ontos, existence, and logos, discourse 
or science, signifying the science or knowledge of ancient existences; a term applied to the 
study of all fossil remains. 
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The stratified fossil-bearing rocks, of which alone we have 
hitherto spoken, cover all the State of New-York, except the 
southeastern corner from Newburgh and Fishkill to the sea, and 
the Adirondack region comprising most of the country lying 
between Lake Champlain and the Black river. These two por- 
tions of the State exhibit rocks of a different character. 

Next below the lowest of the fossil-bearing rocks are generally | 
found a series of hard, semi-crystalline strata, of which gneiss is 
the most common and conspicuous form; though they embrace 
many other varieties, such as the coarse gritty rock known as 
mica-slate, and the coarse-grained crystalline white marble of 
Westchester county. These rocks are believed to have been 
originally in most, if not all cases, sandstones, limestones and 
slates, much like the fossil-bearing strata before described 
(though generally older in age and lower in position), and to 
have been exposed to the influence of subterranean heat and great 
pressure in such intensity that their whole appearance has been 
changed, and their materials so affected as to suffer chemical 
changes which have produced the coarse crystalline structure 
which most of them present. The same cause must have oblite- 
rated their fossils, if they ever contained any. Instances are 
known in many places where the outbreak of a vein of lava, 
trap, or some other melted mass from below, has cut through 
stratified rocks, and the heat has changed them at the place of 
contact so that black limestone becomes white crystalline marble, 
sandstone becomes a close grained jaspery rock, and the fossils 
of both are obliterated ; though at a short distance both these 
rocks retain their usual appearance, and their fossils are distinct. 
Such facts seem to prove fully that the class of rocks of which 
we speak have been changed by heat from their original char- 
acter, and they are therefore known as Merramorpuic rocks, a 


: _ term derived from Greek words signifying ‘‘ changed in form.” 


_____ These rocks seem almost everywhere to underlie the older 
| ris fossil-bearing strata, and' appear where’uplifts from below have 
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broken through the latter. Such an instance occurs at Little- — 
‘Falls, where the hard red and gray gneiss has been lifted upina 
ridge across the Mohawk, and appears in the gorge protruding __ 
through the fossil-bearing slates and limestones. Most of New- : 
England is covered by rocks of this character; their broken, 
bent, and upheaved position bearing witness to their havmg 
been subjected to enormous pressure in every direction. Hvyen 
there, in some localities there are portions of these rocks which 
show traces of fossils, to prove that they are only altered or 
changed masses of the same strata which in Western New-York 
appear in horizontal and unchanged layers of limestone; aid it 
is believed that the coarse crystalline rocks of the White and 
Green mountains are in fact extensions of the same masses, 
which have undergone a similar transformation. 

Still below these metamorphic rocks are found what are resi 
as Hypocrene or Piutonic* rocks. These include granite,t+ trap, 
greenstone, porphyry, and many other varieties of hard erystal- 
line rocks, the great peculiarity of which is that they are. not 
found in layers or strata, but in shapeless masses, and appear, 
instead of having been formed by deposition from water, to have 
been upheaved from below. They bear evidences of having been 
intensely heated, and in many instances have calcined or baked 
other rocks with which they come in contact as before mentioned. 
Though in their original position the lowest of all rocks, they 
have in many places been upheaved far above others; and in 
most high mountain ranges, the cone or central ridge is formed of 
these rocks, which have been thrust upward, splitting through 
and tilting up all which lay above them. They form the central 
mass of the Adirondacks, and masses.of them are found in the 
Highlands and in many parts of New-England, the well known 
Quincy sienite being one form of hypogene rock. They were 
once generally called ‘‘primary” or ‘‘primitive,’” as it was 


* HypocEnNE, signifying born from below. Puurownic, from Pluto, king of the 7 co 
regions in Pagan mythology. 


{ GranITE isa hard crystalline rock, made up of erystals of quartz, felspar and mica. 
There are many varieties of rocks of similar nature, varying by having some other minerals 
replacing or added to these, such-as hornblende, garnet, steatite, etc. etc. The rock varies 
much in color, being often red, but not uncommonly grey or dark. The frequent use of the 
term ‘‘ granite’? in popular speech to signify any hard and massive rock, is entirely i incor- 
rect. Si1ENITE, which is quarried at Quiney (Mass.) in great quantities, and has been so 
extensively used in building in Boston and for the Exchange in New-York, is granite with 
the mica replaced by hornblende. 
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believed that they were the original crust of the earth, first 
formed by the cooling of its melted mass, { but these names are 
now replaced by those we have given; for it is doubted whether, 
if such,a crust exists, we can identify it, and many able geolo-: 
gists think that most of the granite and other hypogene masses 
are only re-melted and. altered forms of stratified rocks. That 
many such masses are so, is certain; whether we can find any 
which are portions of an original crust of the globe, is at least 
very doubtful. | 
Containing no fossils, these rocks have their chief interest from. 
their value for economic uses in building and other purposes, and 
in the remarkable minerals which they so often contain. Most of 
the beautiful crystals which form the collections of the mineralo- 
_ gist are from these rocks, or from the metamorphic masses which 
_ overlie them; and the latter, where they are seamed with veins 
or dykes of saeshigid hypogene rock, are often depositories of the 
metallic ores. 
To recapitulate the order of these-three great classes of one 
beginning from below, we find : 


1. The Hyrocrene or Puvtonic masses, seen in this State in the 
Adirondack region and the mountainous and hilly south- 
eastern part of the State. 
2. The Merramorpuic, generally lying next above and adjoining 
‘to the former. m 


t The *¢ nebular hypothesis ”? in astronomy leads us to think it probable that the earth first 
_ existed as a hot gaseous or ‘‘ nebular” body; that it afterwards slowly condensed by loss of 
heat into a liquid or melted globe, and that still further cooling during the lapse of ages. 
_ brought it to a state in which it was covered with a thick rocky crust, and go far cooled that 
_ water condensed upon it, when the great series of changes began which have been before 
_ explained, growing out of the action of rain and rivers and sea, and leading to the formation 
_ of the stratified rocks. Many phenomena seem to confirm this opinion: such are the many 
volcanoes yet in activity; the innumerable instances where trap, lava, porphyry, granite, 
and other similar rocks appear to have risen in a melted state from below through fissures or 
crevices of the higher rocks; the generally changed or ‘‘ metamorphic”? condition of many. 
of the deepest and oldest stratified rocks; and the universal increase of heat found in deep 
‘mines or borings, being on the average a degree for every fifty or sixty feet in depth; a rate 
_ Of increase which, continued to thirty or forty miles below the surface, would melt granite or, 
basalt. The form of the earth, also, slightly flattened at the poles and bulging at the equa- 
_ tor, is precisely that which a fluid globe rotating on its axis would assume. It thus seems 
_ probable that the globe of our earth is, at a moderate depth, in a state of fusion or intense 
h heat, covered only by a crust thick enough to prevent further radiation of heat to any sen- 

A sible degree. Yet there are some reasons for doubting this theory; and it can yet be regarded 
only as an unproved, though very probable hypothesis. It is so often mentioned or alluded 
_ to, and seems to afford so good an explanation of some phenomena in geology, that this brief, 
an mention of it is deemed proper. 
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‘ 3. The Srratiriep fossil-bearing rocks, covering alt the State’ 
r except the two districts above mentioned. | vibak 


We will now describe them more in detail, feginning a at the 
i. lowest and proceeding upward. w 
i Of the Hyrocene and Meramorpuic rocks, however, we shall | 
add to what has been said but very little. They cover, as has’ 
been before remarked, two separate tracts of country in this 
State, one in its southeastern part; the other lying inthe cen- = | 
tral portion, of the great triangular area bounded by the Mohawk, _ | 
the Champlain and the St. Lawrence valleys. On the geological 
map of the State, the territory which they occupy is marked ey 
a coloring of deep pink. | 
The various kinds or varieties of these rocks are mingled in — | 
| 
| 


i great confusion over most of these tracts, seeming often to 
if change or gradually pass into each other. The metamorphic 
masses of gneiss, mica-slate, crystalline limestone, etc., are more 
| fully exposed (as a general rule) around the edges of the tracts, 
where they pass under the higher strata of fossiliferous rocks ; 
while the granite, hypersthene, and other hypogene masses are 
more fully developed near the centres of these areas, and among 
| the highest of their mountains. | 
’ In the southeastern part of New-York these rocks occur gene- 
rally in small areas, seeming to be interposed among the gneiss 
and other metamorphic masses, as if they had broken up here 
1 and there through fissures or clefts. A very remarkable instance 
of this is on the lower Hudson. The rock at the level of the 
river is a horizontally stratified red sandstone; but through 
some fissures or rents now concealed, vast volumes of melted 
i rock have formerly been forced up, which have overflowed the 
i sandstones to a great depth, and in cooling have assumed the | 
rudely crystalline or columnar structure so common in basaltic | 
or trap rocks. The broken or worn edges of this enormous pile — 
\ of trap, fronting on the river, forms the precipice so well known 
as ‘“‘the Palisades.” Veins of granite are seen in many places on | 
the island of New-York, penetrating in every direction the ee | 
rock which forms the mass of its territory. 4 
In the hypogene and metamorphic region of Nongheas New. ; 
York, the higher mountains seem to be chiefly composed of gray 
‘‘ hypersthene”’ rock, made up chiefly of felspar.: Granite, trap, q 
serpentine, and many other varieties of similar rocks of iendoudl | 
origin, are found in all parts of the district, and so intermingled } 
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that no separation of their areas is practicable. The great-route 
of travel by Lakes George and Champlain is bordered by cliffs 
and precipices, in which these rocks are seen in great variety. | 
In this northern region, as well as in the southeastern part of the 
State, gneiss 1s exceedingly abundant; and in some places it 
appears to change into, or rather to be formed from, sandstone 
strata, thus exemplifying the belief of most geologists that this 
_ is only a changed or metamorphosed condition of other rocks. 
All through these hypogene and metamorphic districts there 
are many dykes, or perpendicular veins of trap or other igneous 
rock standing among masses of a different appearance. Not 
uncommonly a mountain or hill range will show such dykes cut- 
ting across or through it, miles in distance, and to an unknown 
_ depth. These seemto have been merely cracks or clefts by which 
_ the country has been riven in many directions, which have been 
_ filled by the rise of melted matter from below, just as a crack in 
a sheet of ice is filled by the underlying waters. They are of all 
sizes, from half an inch to an hundred feet or more in thickness. 
Except the two great districts above described, the metamor- 
phic rocks appear only in two or three localities in the Mohawk 
_ valley, where they have been uplifted through higher and newer 
strata. The most conspicuous of these instances has been already 
mentioned as occurring at Little-falls : it is a ridge which, com- 
_ mencing some miles south of the river and erossing it at that 
point, extends on to the northeastward until it reaches and ter- 
wa minates on Lake Champlain near Port Kent, the loftiest of the 
_ Adirondack mountains being formed by its highest summits. 
The hypogene and metamorphic rocks generally decompose 
slowly, and give origin to a poor or barren soil; and the districts 
which the coloring on the geological map indicates as formed of 
__ these rocks are the least fertile of all our State. ; 


From the hypogene and metamorphic rocks, we pass to the con- 
sideration of the stratified fossilbearing rocks. These, in New- 
_ York, are among the most ancient of their class, called by the 
earlier geologists “transition” strata, from the idea that they 
f marked a period of gradual change or progress from what they 
a : ‘called the “ primary ” rocks to what were known as “ secondary, sd 

the latter term including all strata newer than the Coal. By 
ore modern observers a have been named ‘‘ paleozoic,” a term 
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earhest and oldest fossil remains of once-living things. These | 
palzozoic rocks have been again subdivided into four systems, 
the lowest being called the Strvrian, the next the Devonian; the 

i CarponiFerous or Coal formation succeeding, and the Permian 
. being the uppermost. | | 

The fossiliferous rocks of New-York (with very licen excep- 
tions which will be noticed) belong to the lower subdivisions of 
the Paleozoic strata, the Silurian and Devonian systems. The 
oldest and lowest of them,* which is found in many places to 
rest directly upon the gneiss, is a hard sandstone or quartz rock, 
usually brownish in color, though sometimes of other shades, and 
| attaining in some places the thickness of 300 feet. Its edge can 
. be traced nearly all around the great hypogene and metamorphic 
. region of the Adirondacks, and is especially well seen near Keese- 


ville in Clinton county, where the deep ravine of the Ausable 
river is cut through it; also at Porspam, St. Lawrence seca 
from which place it is arte the 


POTSDAM SANDSTONE. 


i 

| 

| 

. It is an excellent building material. Its fossils are very few, the 
. . only distinct forms are a couple of species of minute shells of the 

Genus Linevia, which are the oldest of our fossils. Specimens 

. of them may be seen in the case marked “ Potsdam sandstone ;” 

in looking at which, the observer may be confident that he sees 

some of the very earliest forms of animal life which were intro- 

duced on our earth} (Fig. 1). This rock shows, on many of its 

| layers, waved surfaces, precisely resembling the ripple-marks seen 

| on sandy bottoms over which waters are agitated by waves or 

_currents. They are believed to have been formed in the same 

| : 

. 

. 

| 

| 


; 


* Professor Emmons maintains that there exists in Hastern New-York ‘a series of fossili- 
ferous strata older and lower than the Potsdam sandstone; which he calls the Taconic system, 
but this is acontroverted point. See some remarkson it hereafter in describing the **Hudson- 
river group.’’ 


{ We quote from Hue Miter his popular description of this shell. ‘* The Lineuna 
still exists in Some two or three species in the distant Moluccas. There was but one of these 

| ‘known in the time of Cuvrer; ‘and so unlike was it deemed to any of ‘its cotemporary’ mol- 
lusea, that of the single species he formed not only a distinct. genus, but also an independent 

. class. The existing, like the fossil shell, resembles the blade of a shovel; but the shovey 

. has also ‘a handle, and in this mainly consists its dissimilarity to any other bivalve. A eylin- 

| drical cartilaginous stem or footstalk elevates it some inches over the rocky base to'whith it 
| 


is attached, just as the handle of a shovel stuck into the earth would elevate the blade over | 
the surface, or as the stem of a tulip elevates the flower over the soil. Iam not aware that i 
any trace of the cartilaginous footstalk has yet been detected in fossil Lingule; but in all 
that survives of them, or could be expected to survive, the icalcareous shell, thoy; 718 ddens 
tical in type “with the living molluse of the Moluccas.’ 
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way, by movements of those waters under which were deposited 
the sands which we see hardened into the Potsdam sandstone. 


Similar markings are frequent in almost all rocks of sandy texture. 


The Potsdam sandstone, though not seen distinctly in the 
Mohawk valley (where its place between the gneiss and the Cal- 
ciferous sandstone appears to be vacant), is a thick mass in Penn- 
sylvania, and is known northeastward and northwestward over a 
great area. It is seen on the Lower St. Lawrence, and can be 
traced westward by the north shore of Lake Huron, and the south 
shore of Lake Superior, through Wisconsin, Minnesota and North- 
ern Jowa, and has even been recognized in the “ Black Hills ” 
near the Rocky mountains. In this extension it often varies in 
color and hardness, being in some places so soft as to crumble 
with very little difficulty; but it is always mainly a siliceous 
rock, though with some bands which contain a portion of lime. 
The little Lingula is found in the far northwest as here (speci- 


- mens being in the cases from the Falls of the St. Croix, Wis- 


: 


consin), and in that region it contains a few remains of trilobites. 
Next above this sandstone lies another, which, however, con- 


_~ tains a considerable portion of lime mingled with it, and thence 


has received the name of the 


CALCIFEROUS SANDSTONE. 


- It may be described as a siliceous or gritty limestone, gene- 


4 tally of a brownish color, lying in straight thin layers, and attain- 


' 


i; 


ing an entire thickness of two*or three hundred feet. It is well 


seen at the ‘‘Noses” about Fonda on the Mohawk, and also at 
Little-falls; in each of which places it has been raised to light 
by an uplift which has brought it from its originally lower posi- 
tion. It may also be examined near Middleville on the West- 
Canada. creek (where ‘it contains in its cavities many beautiful 
quartz crystals), and in many places in the vicinity of Lake 
Champlain ‘and the St. Lawrence river, in which latter region it 


has some layers so purely calcareous as to be.profitably burnt for 


lime. Toward the west and northwest it extends about equally 


ve 


with the Potsdam sandstone, seeming in some localities so much 


like it as not to be easily distinguished from it, though in most 


places it is highly calcareous, forming the ‘Lower Magnesian 
limestone ” of the Upper Mississippi as described by Dr. Owen; 


¥ ee it is seen in moderate thickness in Pennsylvania. (In Ve 


sour, a limestone belonging at the junction of this rock with 


but, in striking contrast with the wide extent of many other — 
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the next above affords lead ore; but the great depositories of this j 
mineral in Wisconsin’ belong tb a higher rock.) ie ae ; 
The Calciferous sandstone contains a considerable siti of 3 
fossils, which are described and figured in the first volume of 
Professor Hatu’s Paleontology of New-York (the same volume : 
embracing the fossils-of all the strata up to and including the ~ 
Hudson-river group). Among them are many obscure forms, | 
which are thought to be the remains or impressions.of fuci or 
marine plants (though their true nature is not always clear), : 
and which go under the general name of fucoids. There are also H 
a few shells, nearly all of coiled forms, but they are rare in most 
localities. It is interesting to know the earliest forms in which | 
this class of animal life appeared : they were those known to 
scientific men as Evompnatus, a shell coiled nearly in a horizontal 
plane ; Opuiteta, a very similar but obscure form; and Macturga, 
the characters of which are mentioned in describing the next 
rock. This.rock also contains a few generally imperfect shells 
of the peculiar family to which the name of Orthoceras* has been 
given. Their character and structure enp be explained in hanes 
ing of the Black-river limestone. | 
The variety of living things which existed in the sea. fila 
which this rock was deposited, does not appear to have been 
large; and so far as we yet know, it embraced no type of higher 
order in the scale of life than the inhabitants of the coiled or 
bivalve shells, or the animal inhabiting the shell of the Ortho- 
ceras, which was a mollusc + of higher organization, something — 
like the cuttlefish of the present day. . | q 
Next above the Calciferous sandstone, we find a dark irregu- 
lar, thick-bedded limestone, called, from the locality where it is 
best seen (in Clinton county), the | 


CHAZY LIMESTONE. . 


Dr. Emmons states its thickness at 130 feet on Lake Champlain; 


rocks, it is known only in the Champlain valley, and does not 
appear to extend in any considerable thickness into those parts ~ 
of the State west or south of the Adirondack region; and it is — 
. *OrtnocEerRAs, from the Greek orthos, straight, and keras, a horn; referring to the straight 
and tapering form of the shell. : 


+ Moxzuscs are soft-bodied animals, most of which, like the oyster, inhabit enbtie though 4 
many are naked, such as some snails, slugs, and the common cuttlefish or sepia. 
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not seen as a distinct or separable mass in the Mohawk valley, 
though the rocks above and below it are there well known. In 
the far West, in Iowa, the place of this rock in the series is occu. 
pied by what is called the St. Peters sandstone, there 60 or 80 
feet in thickness; and this sandstone forms the lower part of the 
precipice at the Falls of St. Anthony, being there covered by. 
the Trenton limestone, the lower part of which forms the brink 
of the fall and the floor of the rapids above. . Southward this 
limestone (together with the succeeding Black-river limestone) 
becomes enormously developed by the thickening of its parts and 
the addition of other strata; so that, if we may rely on the 
measurements of the Pennsylvania geologists, it becomes in that 
state from 2500 to 5500 feet in thickness! * Like most of the 
rocks of that region, it is there not very prolific of fossil re- 
mains. 

The Chazy limestone contains a considerable variety of fossils, 
among which the most conspicuous is the Maclurea magna (Fig. 2), 
a remarkable coiled shell; in which the coil, though close and 
having a nearly flat surface on the top, is open and forms a deep 
central hollow below. Some layers of this limestone, which are 
worked extensively as a dark gray marble for hall pavements, 
frequently show white spiral coils, which are merely sections of 
this shell, split thtough the middle by the saw of the stone- 
cutter. Such specimens are to be seen in the halls of the Delavan 
House in Albany. 

There are also in this rock several kinds of bivalve shells 


belonging to the great class of ‘‘ Bracuiopopa;” the name of 


which, derived from the Greek brachys, an arm, and pows, a foot, 
refers to a very peculiar internal arrangement of these molluscs, 
which consists mainly in the presence within the shells of two 
spiral coils or arms, which bear ‘“ cilia” or minute vibratory 
filaments, by the motion of which the animals are believed to 
create currents in the water to enable them to gather their food. 
Mollusca of this class are rare among living shells, but were 


enormously abundant in the earlier periods of earth’s history. 


They are arranged in many genera, among which are SpiriFER, 
in which the shell is straight in the hinge-line, and often pro- 


“ld Many of the groups of strata, as has been heretofore mentioned, show similar variations 
in thickness in different parts of their extent; the sediment from which they were formed 
5 ty orary ’ E . f : ; F 

Ppearing to have been deposited in great thickness at some points, while at others it was 
very thin or entirely wanting. : 
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longed, in two sharp lateral points; Orruis, which has, also a: 
straight. hinge-line, but is rounded on the other sides into a form. 


approaching a semicircle; Arrypa or Ruyycuonenia, in which 
the shell approaches a globular form; SrropHomena or Leprmna, 
in which the shell is thin, nearly semicircular in outline, and bent 
so as to be convex on one surface and’ concave on the other; and 


various other forms. ‘The characters here given relate merely to. 


general external appearances; but the distinctions on which the 
divisions of the various genera more strictly depend, are made 
from peculiarities of the inner organization of the shells and 
their tenants. In most of the genera there is an aperture near. 
the hinge of the shell, whence a muscular cord or “byssus” pro- 
ceeded, by which the shell was attached or anchored to rocks or 
other substances. ) 

In the Chazy limestone are also found several kinds of fossil 
corals, but they are not abundant in comparison with those of 


higher strata; and a few remains of crinoids and trilobites, of | 


both which remarkable forms some account will be given in 
speaking of the Trenton limestone, page . There are also 
found in it some species of OntruHoceras; for a general notice of 
which family of shells, see the Black-river hmestone. 

The woodcut (Fig. 3), taken from Dr. Emmons’s Report on the. 


Third or Northern district, shows a few of the more remarkable 


fossil shells from the Chazy limestone. No. 1 is the Scalites 
angulatus*; No. 2, Raphistoma staminea; No. 3, Raphistoma 
striata; No. 4, Bucania sulcatina; No. 5, Discina AC hORRAS F No. 6, 


an unnamed Atrypa.t 
The rock which succeeds the Chazy limestone is one well 


*The names given to fossils are taken from the Greek and Latin, and are always intended 
to be descriptive of them: thus, Scalites angulatus alludes to the spiral form of the shell 
like a winding stair, and to itssharp-external corner or angle; Bucania refers to the trumpet-. 
formed aperture of the shell; Discina, to the circular form of another; Leptena, to the: 
thin form of another still. So among the trilobites, Isotelus implies ‘‘ cqualsenihial.™ allud- 
ing to the form of the fossil; T'’rinucleus refers to the three knobs or elevations on the 
buckler of the trilobite bearing the name, etc. ete.. Much fault is found by many readers 


with these hard words; but the task of the scientific describer is not easy, when he has to find 4 


names for hundreds of new objects, and he may be excused for inventing some which are not 
euphonious. The frequent alleration of such names, growing out of the descriptions of their 
subjects by different writers, and out of new arrangements and systems, is, however, a serious: 
evil, and tends to no little confusion in this as well as other bra aches of natural science. 


+ But a very small part of the many hundred fossils of the New York rocks can be men-- 
* tioned in this brief article. The reader is referred to the cases in the collection, where he 
will find labeled specimens of most of the species; and also to Prof. HALL’s Palwontology. of 
New York, which gives careful and full descriptions and figures of every known relic from 
these old sea-sediments. ; i» gif same ue 
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known in the Mohawk valley, as also along the Black river and 
Lake Champlain: it isa fine-grained gray brittle limestone, thirty 
feet in its greatest thickness; and the most conspicuous of its 
fossils is one the nature of which is somewhat obscure, but which 


is believed to have been the stems of some marine plant. Stand- 


ing in an upright position, perpendicular to the strata, the ends 
of the stems are seen on the surfaces of the layers, to which they 
give a peculiar dotted appearance, from which the rock has 


derived its name 


BIRDSEYE LIMESTONE, 


and by which, as well as by its characteristic color and fracture, 


itis easily recognized.* It is a valuable rock for economical 


uses, as it is a good building stone, and dresses well under the 
chisel; and it is quarried to a considerable extent at various 
points in the Mohawk valley. 

The only fossils of this rock, beside the peculiar plant above 
mentioned, are an Orthoceras (Fig. 5) and a few species of coiled 
and spiral shells, not common, and generally obtained only in bad 
preservation... . 

To the Birdseye limestone succeeds a thin mass, amounting in 


__all to only ten or twelve feet, but classed as a distinct rock from 


being marked by having a somewhat peculiar mineral character, 
and containing a peculiar set of fossils. It is a dark, thick- 


bedded, compact, hard limestone, fine-grained and taking a high 


polish, and is worked as a black marble at Glen’s Falls on the 


Hudson, and at Isle La Motte on Lake Champlain. It is also 
well seen at Watertown, Jefferson County, in the river banks, 


_ from which locality it has been named the 


BLACK-RIVER LIMESTONE. 


’ In the last named place it is lumpy and irregular in texture, and 


not fit for good masonry or marble; and is known among the 
quarrymen as ‘‘the seven-foot tier.” In the Mohawk valley it 


seems not to have been deposited except in a few places, the 
_ Birdseye being generally covered directly by the Trenton lime- 
_ stone. 


4 


‘4 


The most abundant and remarkable fossils of this rock are 


is * Fig. 4 represents the general appearance of this fossil as seen on the broken edges of the 
- layers, where its upright stems are visible. 
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different species of OrrHocERas, ach other shells of similar chon 
acter. This family of shells is a very peculiar one, found only in q 
the older or paleozoic rocks, and thus are characteristic fossils q e 
of the earlier periods of geologic history. They are, and have — , 
long been, entirely extinct, and their structure is only understood 7 ~ 
by comparing them with the Navuriius* now found living in the J 
seas of warm climates. The JVautilus is a coiled shell, whieh, — 
instead of being open within in one long spiral cavity like a — 
snail-shell, is divided into many chambers by a great number of © 
shelly partitions. These are formed by the inhabiting animal, 
which is a molluse of high organization, much like the cuttlefish 
or squid. As it increases in size, and requires larger room for its — 
accommodation, it constantly adds to its shell at the enlarging — 
mouth, and cuts off the inner spaces from which it withdraws by 4 | 
walls of shell. Thus in time, a long series of chambers, scores | 
in number, is formed, each larger than its predecessor as we ~ 
examine them in order from the centre through the enlarging 
coil. The whole series are perforated by small apertures near — 
the centres of the partitions, through which there passes a long ; 
membranous pipe or tube (known as the “siphuncle”’), extending ~ 
from the animal living in the outer chamber to the innermost — 
apartment at the centre of the coil. It is believed that this ~ 
series of empty chambers acts as a buoy, by which the tenant is 
enabled to float at will at the surface of the sea. | a 
(A recent shell of a Nautilus of the umbilicated species, nearly — 
allied to the Pearly Nautilus, les in a case with some fossil shells — 
of similar nature in a window on the north side of the Hall; one | | 
of its sides being partly removed, to allow the internal structure © 
to be plainly seen.) 4 
The Orthoceras resembles a Nautilus, except that instead of - 
being coiled up in a circular form or disc, the shell is extended — 
ina straight line, forming a long and tapering cone. In many : 
specimens, when broken, the separate chambers and the mark of — 
the connecting siphuncle are plainly seen. They are very © 
various; some being plain, or marked only with fine lines either | 
running circularly round the shell, or crossing each other at right 
angles; others being covered, as if for ornament, with protube- 
rant knobs or rings : some are very long and slender, others are 


* The Pearly Nautilus is the shell spoken of: the thin ‘‘ Paper Nautilus ” is an so 
different form. 


COM 
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_ short; some have a narrowed or contracted portion of the outer 


chamber, others are swelling or pear-shaped. Other species of 
allied genera are curved into hooked or crescent-shaped forms; 
others still into circles or discs, thus approaching the form of 
Nautilus. The partitions of the chambers also vary; some hav- 


ing only a simple curve, others a waved or sinuous form : in some, 


as in the discoid genus called Gontatites, the edges of the par- 
titions have an indented or zigzag outline. In rocks newer than 
the coal, forms of straight and coiled shells allied to Orthoceras 
and Nautilus (‘‘ Baculites and Ammonites’) are very abundant, 
but in them the edges of the interior partitions are curved and 


plicated into every degree of intricacy; and looking at the whole 


series of variations, it would seem as if there had been a purpose 


_to show every possible change in the arrangement of one general 


plan or type. The siphuncle, or tube connecting the chambers, is 
sometimes central, and sometimes lies against the inner or outer 
wall of the shell. 

Of all these many varieties of one leading form, the straight 


~OrtHoceRATA with simple partitions characterize the Paleozoic 


rocks, as few or none are found above the Coal. The Gontarirgs, : 
with zigzag partitions, are found in the upper paleozoic rocks and 


in some higher 'strata; the Ammontres, and other forms with pli- 
‘eated partitions, are found only in rocks between the Carbonife- 


rous and Tertiary. The simpler coiled forms, like Nautilus, are 
found in rocks of almost all periods. Less than half a dozen 


| existing species of chambered shells are now known, all of them 
inhabiting tropical seas; but the extinct species of the rocks are 


numbered by thousands, and are found in every latitude (one of 
many facts which seem to prove that the temperate and arctic 


_ zones were once far warmer than they are now). Some of the 


OrtTHOcERATA are no larger than a pencil, while others are found 


| in the Birdseye and Black-river limestones ten feet in length; one 


of which size lies in the Curator’s room. Ammonites are also 
' found in the English chalk rock, as large as a wagon-wheel. 


‘The nature of these shells has been explained thus at length, 


as they are among the most abundant and conspicuous fossils of 


all the rocks of New York. Fig. 5 represents an Orthoceras from 


the Birdseye limestone: others are figured in woodcuts illustra- 
ting fossils of the higher rocks. The Black-river limestone con- 


tains, as has been said, a large variety of these shells, not only 


of the straight Orthocerata, but one or two coiled forms. Speci- 
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mens of both are in the cases, but it is not necessary to dosceie 
particularly the peculiarities of each species. atts 
Above the Black-river limestone (or, where this is absent 7 
lying upon the Birdseye), we find one of the most interesting re- ae 
positories of organic remains in the State; a thick series of 
limestones, usually black and fine-grained with thin seams of J 
slate toward the lower part, but grey and crystalline near the — 
top. They attain to an entire thickness of more than three — 
hundred feet, and, succeeding the lower rocks as already — 
described, their edges surround the great Adirondack region in | 
an almost unbroken circuit, traceable (in connection with the — 
lower limestones) on the State Geological Map by a belt of blue. 
Seen along the Mohawk at Fort Plain and elsewhere, at. Glen’s 
Falls on the Hudson, on the west shore of Lake Champlain, at 1 
the Thousand Islands and Kingston on the St. Lawrence, they — 
also extend up the valley of the Black River, and are crossed by — 
the West-Canada Creek at Trenton Falls, from which place id 9 
take the name of the 


TRENTON LIMESTONE. 


\ 


In many places, they furnish building stone of excellent quality. — 
The State Lunatic Asylum at Utica, and the Cathedral of Mon- 
treal, are built of the grey variety of this rock. 
The same series of limestone strata are seen at many points on 
the Lower St. Lawrence, one of which is at the Falls of Mont- 
morenci near Quebec. Westward, they may be traced near the — 
Bay of Quinte and onward by Lake Huron, Green Bay, and across — 
Wisconsin to the Mississippi. There they are increased by an 
upper set of strata (not known at the east), called the GaLENa © 
LIMESTONE, from the large caverns and crevices of which the lead © 
ore of Iowa, Wisconsin and Illinois is obtained. Strata of the — 
same age with the Trenton limestone, probably a continuation of ~ 
them, are known west of Lake Winnipeg. Southwestward the | 
Trenton limestone and the succeeding Hudson-river group are 
known in Tennessee, Missouri, and even Texas : they appear in 
Kentucky and Ohio, eovering the country round Cincinnati (where © | 
they are known as the “ Biur timestone”); and their edges” ' 
may be traced along the great Alleghany chain from Pennsyl- ~ 
vania southward to Alabama, in all which region, however, they 
are much broken up and distorted in position, while their fossils 
are less numerous and distinct than in New-York. Bila ia 


- ——_—_—_—eo oe —————_—— 


No: 136.] 45 


_ The Trenton limestones contain enormous quantities of organic 
remains, which may be collected in more or less perfection wher- 
ever the rock is exposed in ravines or cliffs. Many of them, 
however, are much broken and imperfect. This is especially true 
of the Tritosites, of which this rock contains about a dozen 
species, varying in size from the Trinucuevs, no larger than one’s 
finger nail, to the large Isorrtus or Asapuus, which sometimes 
attains the length of a foot. 

These Tritopites, which are among the most numerous and 
characteristic fossils of the paleozoic rocks, and which, from 
their peculiar appearance, so unlike any still living form, have 
been the object of so much curiosity and study, were creatures 
belonging to the great class of Crustacea, or animals covered, 
insect-like, with a jointed crust or armor. Of this class the com- 
mon crab and lobster are familiar examples, and the Limulus or 
“‘ Horsefoot ” of the Jersey shore is another, which bears a closer 


analogy to the trilobites. 


The various species (of which several hundred are known) 
possess essentially the same prominent features, but differ widely 
in the proportion and arrangement of their parts. These con- 
sist, first, of a broad arched plate or shield covering the head, 
not unlike the buckler of the ‘‘horse-foot crab.” This buckler 
is divided by several joints or ‘sutures’ in directions which 
vary in different genera, the most marked being those which 
separate its lateral portions or ‘“‘ cheeks” from the central part. 
Though these are not often visible, and appear in any case only 
as faint, lines running across the buckler, we very frequently find 
specimens in which they have separated, leaving the parts 
detached. 

On this “head” or ‘“buckler” are often found prominences of - 
various forms, the main features being usually a central and two 


lateral elevations ; though in some species, such as the large 


Isoretus or Asapuus of the Trenton limestone, these are obscure, 
and the head forms almost a single flat arch. On the lateral 
elevations are placed the eyes, which are generally very con- 
spicuous. In some genera, these are simply smooth prominences, 


without perceptible markings; but in others, especially the 
Genus Puacoprs, they show most distinctly a large number of 


lenses arranged ona crescent-shaped elevation, being in fact a 
“compound eye, such as is found on many Crustacea at the present 
day, and resembling that of such insects as the dragon-fly. This 


rally marked with transverse furrows like those separating the 
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structure is plainly shown in one of the cases of the Hamilton q 
group, where a Phacops bufo is placed under a magnifier a | 
distinctly exhibits the eye and its lenses. | 

The middle portion or back of the trilobite is ‘covered oe a 
series of jointed armor-like scales or ribs, extending from side to — 
side, and so articulated as to allow of great flexibility; many = 
species having had the power to roll themselves up into a globu- — 
lar form, in which condition they are often found fossil. These 
ribs or articulations vary in number from six to fifteen or even 


more. . 
The posterior extremity is covered by a single plate, some- 
times small, at other times nearly equaling in size that covering” i} 
the head. It is in some species nearly smooth, but is more gene- 


ribs of the body. It sometimes terminates in one or more sharp 
spines; and such indeed in a few species are found at the corners 
of the bucklers, at the ends of the articulations, and even over _ 
the whole surface of the shelly covering. | 
All the Trilobites are marked by two furrows running from - 
front to back, dividing them apparently into three lobes, whence 
they have their general name. The whole family have been 
extinct since the Carboniferous period, and from that time few - 
forms are found bearing any resemblance to them. One of the 
living Crustacea most analogous to them is the Limulus or 
‘‘ Horse-foot ;”” a specimen of which lies in the case with the trilo- 
bites of the Trenton limestone to illustrate their structure. 
They appear to have possessed but very slight and perishable 
feet or paddles; as among all the thousands of specimens which 
have been found, no trace of these organs has been discovered. 
The readiness with which the ligaments connecting their differ- 
ent plates decayed, allowing these fragments to fall asunder 
before being fairly buried in the sediment, explains the fact that 
we find so few of them ina perfect and unmutilated form; and 
it is not improbable that many of the pieces we find belonged to 
cast shells, which may have been annually shed by the growing _ 
trilobites, as the coverings of the lobster and limulus are now ‘7 
thrown off and renewed every year. ty 
The most abundant species in the Trenton Hinestexed are — ‘thek { 
Tsotelus gigas, a remarkably large form; and the Calymene senaria, — 
a small one, fragments of which are seen in almost every block 
at Trenton Falls. Another very peculiar species is the Prine a y 
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cleus concentricus, a little trilobite which has a semicircular 
buckler marked with three bold prominences or swellings, and a 
large number of dots or depressions around the border, with a 
spine on each corner; its body being less in size than the buckler | 
itself (Fig. 10, No. 1). 
In Fig. 6 is a woodcut (No. 1) of the large Isotelus gigas. In. 
_ Fig. 7 are illustrations of several forms : No. 1 is a very rare 
one, Illenus trentonensis; No. 2, a very common species, Calymene 
senaria; No. 3, a small and rare species, Ilenus latidorsata; No. 
4, a small living crustacean from the Antarctic seas at Cape 
Horn, introduced as somewhat similar to the trilobites; Nos. 5 
and 6, parts of the heads of two rare species, No. 5 having lost 
all but the central part, and No. 6 having lost the margins or 
“cheeks ;” No. 7 is the head only of the little Trinucleus, com- 
mon in many localities, (shown in a perfect condition in Fig. 10.) 

This rock also contains many species of OrrHocEeRata, which 
in some places almost cover the worn surfaces of the strata; and 
a very handsome coiled chambered shell about two inches across, 
the Trocholites ammonius (Fig. 8, No.1). There are also several 
species of BetteropHon, a small coiled shell with a flaring or 
trumpet-shaped mouth; one of which has the mouth curved or 

_ deeply indented at the middle, dividing the edge of the shell in 
_ two projections, whence it is called the Bellerophon bilobatus. It 
is one of the commonest and most characteristic fossils of the 
rock. We find in it also other varieties of coiled shells of other 
genera: Muxrcutson1a, coiled in a spiral form; and Puizvrorto- 
marta, coiled more flatly, like a snail-shell (Fig. 8, No. 2). A 
_ very large number of small bivalves also occur, the most abun- 
dant of which are different kinds of Bracutopopa, the general 
_ nature of which class was explained in speaking of the Chazy 
limestone. They are of various genera: Leprmya, Arrypa, 
_ Rayncnonetya, Ortuts, SrropHoMENA, etc. etc. (Leptena deltoidea 
is shown in Fig. 6, No. 3). 

The Trenton limestone also contains several Crrinoips, which 
are exceedingly rare in a state approaching perfection, though 
short pieces of their stems are common, and their separate discs 

| most abundant. The “ Crinoips” are animated forms of a very 
_ remarkable character, organized in many respects like an Echinus 

_ or ‘“‘Sea-egg,” or like a Star-fish; but generally bearing clusters 

| of arms or jointed appendages at the summit, and attached at 
_ the base bya long jointed column or stem to the ground. This 
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gives them a general resemblance to a lily, whence they were 
often called stone-lilies; but it is very rare that a specimen is 
found ina complete state. Short pieces and separate joints of 
the stems and arms are very common: the body is not often pre- 
served in a perfect condition. The most perfect specimens in 
-the collection are from the Lower Helderberg limestones, and are 
in the cases belonging to those rocks. A figure of a beautiful 
and characteristic species is given hereafter in describing the 
Portage group (Fig. 39.) <A fragment: of a single starfish has 
been found and figured; its name Paleaster matutina, being given 
in reference to its being the earliest of its race yet known. 

CoraLs are numerous, generally of small size. One species 
(Chetetes lycoperdon) is very abundant (Fig. 6, No. 2). Itisa 
low rounded form with a flat base, and would not be suspected 
as a coral by a casual observer; but when broken, the columns 
of which it is composed are plainly seen radiating from the centre 
of the base to the convex side. A few branching corals “are 
found also, and several species of another form, conical and 
slightly curved like a horn. In these last, a single animated 
inhabitant or zoophite lived in the cup-shaped cavity of the 
larger end; while in the other forms, each coral was inhabited 
and formed by a large community of tenants, (Corals of the 
single-celled forms, not unlike those here referred to, are illus- 
trated in figure 31.*) 

Next in upward succession lies the 
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HUDSON-RIVER GROUP, 


an enormous mass of sandstone, slate and shale,} in the eastern 
part of the State 1500 feet thick or more. It is well seen in the 
north of Oswego, south of Lewis, and middle of Oneida; also 
through the Mohawk valley, and on the Hudson river, from 
which it takes its name. West of Schenectady it is generally 
level and undisturbed; but near the Hudson its strata are 
upheaved, broken, and crushed in every conceivable manner, as 
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* These ‘‘ Corals,”’ as they are commonly called, include forms of very various nature; | 
most of them being like the ‘‘ Reef-coral?’ of the present day, built by *¢ radiated *? 7 
animals which live in the separate cells; but the animals which inhabit many of the see . 
forms are more nearly allied to Mollusca, and are termed Bryozoa. " 

7 A SHALE is a soft slaty rock, but of less fissile and thin-bedded character than a pure, i 
SuatTE; generally breaking with a rough fracture, and often approaching in character toa — 
hardened clay. eed 


he “49 


is well seen in many places near the Cohoes, and along the Hud- 


_son-river Railroad. In much of this disturbed region the rock 


has been changed in texture by the forces to which it has been 


_ subjected, and fossils are very rare. 


The same formation may be traced, overlying the Trenton 
limestone, northwestward to the Mississippi (where, however, it 
is thin and not conspicuous), northeastward to.the Lower St. 


_ Lawrence, and southward along the Appalachian ranges as far as 


Hastern Tennessee and Alabama. It is in its western extension 
very calcareous, forming most of the great series of the ‘ Buus 
LIMESTONE,” so called, near Cincinnati. 

The lower part of this formation is a fissile black slate about 
75 feet thick, called in the State reports the 


UTICA SLATE. 


Its most marked fossil is the Tricrthrus beckii, a small trilobite, 
which in many localities is very abundant. It is usually found 
in fragments, and crushed flat by the settling or consolidation of 


_ the deposits in which it lies buried (Fig. 9, No. 1). 


The higher strata, to which the name of the Hupson-rIvER 
GRouP is more usually restricted, are brownish slaty masses, with 


some coarse sandstones especially toward the top, and in some 
_ places, near the summit of the group, a coarse sparry limestone. 
_ The fossils are in great part bivalve shells, including a number 
_ of elongated forms not very unlike the ‘freshwater muscles” of 


~ our lakes (Fig. 11). 


Some Orrnocerara also occur; and some of the same Trilobites 


known in the Trenton limestone are found occasionally in this 
group also, among them the Isotelus and Trinucleus before 


described. The coiled shell TRrocuottres is also found here, but 


isnot common. There are many indistinct remains of seaweed, 


and a great variety of Graprorires, which are a very peculiar 
and as yet little understood family of animals, apparently related 


in some way to the modern ‘“Sea-pen,” or to some of the Bryozoa, 
_ They are peculiar in their appearance, usually occurring in frag- 
_ ments as straight black stems about one-tenth of an inch wide, 


having serrated edges; but Prof. Hau has found in the northern 


extension of this group of rocks near Quebec, more perfect speci- 
_ mens showing that these stems branched or radiated from a com- 
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mon centre, and were connected like the ribs of an umbrella by 
a membranous or horny film. The whole family of Graptolites is — 


extinct, and their fossil remains characterise the older forma- a 
tions, to which they are confined with few or no exceptions. 


(The eastern part of New York and the western part of most J 
of New-England are formed of an enormous mass of upheaved at 
and bent strata of slates, sandstones and limestones, which Dr. — 
Emmons has always maintained to be of lower position and older } 
date than the Potsdam sandstone; and he has described them in ~ 
his reports as the Taconic System. This range of rocks con- — 
tains very few or no fossils in most localities, and geologists ~ 


have been obliged to examine it without the aid which fossils { q 


would have given in explaining the relation and true posi- © 
tion of its confused and contorted strata. The general con- — 
clusion has been that this series of strata is not a separate.and — 
distinct one, but merely the eastward extension of the rocks | 
older than the Medina and Clinton groups, changed in char- if 
acter or ‘‘metamorphosed” by the effect of heat and pres- — 
sure. But some recent discoveries, in a few localities of this © 
“Taconic” range, have brought to notice fossils from them, so 
differing from forms previously known, as to indicate that these — 
strata are indeed a distinct and separate series. The opinions of — 
some of the most competent geologists seem therefore inclining 
to the views of Dr. Emmons; and there seems to bea probability | 
that it may be yet recognized as an older series of rocks, lying 
beneath the Potsdam sandstone, and preserving in its fossils the 
relics of the earliest period of living things. Others, however, — 
adhere to the belief that these fossils show merely a local develop- — 
ment of a portion of the Hudson-river group, with a peculiar set 
of fossils. There are great difficulties as yet in reconciling the | 
apparently contradictory appearances which these rocks present; 
and the question is so obscure, that differences of opinionmay 
well exist till further observations are made.) 7 
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The Hudson-river group is covered in many places by a bed cm 
conglomerate rock, made up chiefly of coarse sand and worn and 


rounded pebbles of quartz. Being well developed in Oneida a | 


county south of Utica, it has received the. name of the 


‘No. 136.) 51 


ONEIDA CONGLOMERATE. 


In Central New York it is but a few feet in thickness, and indeed 


- seems to be entirely wanting in many places; but on the Hudson 


it swells to a thickness of several hundred feet, and forms the 
Shawangunk mountain near Rondovt. From this place its up- 
heaved edges may be traced in the range of hills southeast of 
the Delaware and Hudson Canal, and the same rock forms most 
of the mountain range of the Kittatinny or Blue Ridge, along 
which the Delaware flows from where it leaves New-York to 
where it breaks through the barrier at the famous Water Gap. 
From this point, its edge ranges southward to Virginia. No fossils 


_ have yet been discovered in it : indeed the rolled and worn con- 


dition of its materials would indicate that it was formed under 
agitated waters, which would not allow the growth or preserva- 
tion of organic forms. 

The source from which such enormous quantities of rolled 


| pebbles of quartz could have been derived, and the mode by 


which they could have been spread so widely on the ocean bed, 
is a very obscure question in geology. (Several other, such for- 
mations of conglomerate are known, two of which occur at the 
lower and middle parts of the great Carponrtrerous System, of 
which we shall speak hereafter.) 

The next succeeding series of strata are those known, from a 


locality in Orleans county where they are well seen, as the 


MEDINA SANDSTONES. 


_ They are a huge mass of sandy and shaly rock, of very variable 


_ hardness from soft marl to hard sandstone, and varying in color 


from deep red to olive and light gray. They are not known in 
the far West, seeming to thin out and disappear before reaching 
Wisconsin, but are well seen on the Niagara river, where they 


_ form most of the precipice near Lewiston. At this point the 


lower part is a soft red shale, with harder and lighter-colored 


it layers above, to one heavy bed of which the cables of the Lewis- 


ton suspension bridge are fastened. These sandstones may also 


_ be seen in the lower part of the river cliffs, extendmg as far up 
as the upper Suspension Bridge. The same rocks are quarried 
_ near the lower town of Lockport for building and flagging stone, 


and they form the lower falls of the Genesee at Rochester, at the 
top of which the uppermost hard eda called the “ Gray BAND,” 
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is very conspicuous from its light color. Further east, the same 
rock forms the falls of the Oswego river at Fulton; but in the | . 
Mohawk Valley it thins out, and becomes wanting. In South- — 
eastern New-York, however, it re-appears; is very thick at the | 
Delaware water gap in New-Jersey and Pennsylvania, reaching, — 
in the latter State, the thickness of 1000 feet; and it may be — 
recognized as far south as Alabama. 3 

The fossils of this rock are few, the most abundant and curious 
are Fucorps, or Seaweeds, one of which, the Arthrophycus harlani, — | 
is known from the Niagara frontier to Virginia, and easily recog- 
nized from its conspicuous and peculiar form (Fig. 13). There 
are also a few small shells (Fig. 14). | | 

Above the Medina sandstone lies a series of sandstones: lime | 
stones and shales, called the 


CLINTON GROUP, 


from one of the localities where they are well seen, the vicinity : 
of Clinton, Oneida county. This group of strata is hardly dis- i 
tinguishable east of Fulton county, appearing to thin out in the — 
eastern part of the State, where it is all sandstone and greenish ~ 
shale. At the west, however, it contains two distinct layers of 
limestone and two of greenish shale, which can be well examined ~ 
above the lower fall of the Genesee. Two thin strata of iron 3 
ore are found in this group, and are extensively quarried in the _ 
vicinity of Clinton : the ore is of a peculiar granular appearance ~ 
almost like small shot, and contains many fossils of small size. 
On the Niagara river, the upper limestone of this group is — 
about twenty feet thick, and a very solid, massive rock; project- — 
“Ing conspicuously from the eastern precipice somewhat more than — 
half way down from the top at the Suspension Bridge. At the 
Falls, this layer is near the level of the water. a 
This group of rocks extends westward through Ca wih , 
does not appear beyond Wisconsin as a distinct mass. As has 
been said, it is not found in Hastern New-York, but re-appears in 
Pennsylvania in enormously increased thickness, amounting to. 
nearly 2000 feet, and extends‘southward along the Appaliehiaall 
chain even to Eastern Tennessee. It seems everywhere to con- 
tain beds of iron ore of the same character with those in New: g 
- York, which are known in Pennsylvania as the Catawissa ore, 2 : 
and are worked for the Montour iron furnaces ; though i in ‘het 
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western extension of these strata in Wisconsin, this mineral is 
perceptible only in very small quantity. 

Some very curious and interesting markings have been found 
on the surfaces of sandy layers of this rock in Oneida and Her- 
kimer counties; appearing to be the tracks or trails of shellfish 
or some other humble form of life, which crawled over these 
sands, perhaps while exposed just above the water level by the 


reflux of the tide, which on its return washed over them another 


film of sediment which preserved them through all subsequent 
changes until now. Specimens of these trails are in the cases, 
and are figured in the second volume of the Paleontology. It is | 
one of the strangest of ‘facts, that what we consider the most 
striking symbol of evanescence, a track upon the tidewashed 
sand, should thus become an imperishable record. (Other 


‘instances of the same nature are known, one of which is the 


_ existence in strata of the Connecticut sandstone, a rock of far 


more modern age, of tracks of wading birds like snipes or herons, 
some of them being of great size; doubtless imprinted on the 
beach laid bare by the tide, or in shallow waters, where this rock 
then existed as a soft bed of sand. Large slabs of this rock, 
with such impressions, are in the upper story of the Museum.) 

The fossils of the Clinton group are quite numerous, but not 
generally so marked as to be described with interest in a general 
sketch like the present. Many of them much resemble those of 
the succeeding rocks; the most characteristic being a large 
bivalve brachiopodous shell, the Pentamerus oblongus, common 
below Rochester. It is oval and somewhat flattened in form: — 
the internal structure, which can be seen in some specimens, is 
peculiar, but not explainable without plates. This shell is a 
peculiarly interesting fossil, as it is known to spread, in strata 
of similar age, from Europe to the west of the Mississippi; a 
marked instance of the wide extension of a single form in the 
ancient ocean. Its general form is shown by the figures in the 
woodcut 14a. 

To the Clinton group succeeds the 


NIAGARA GROUP. 


; The observer, standing on the upper Suspension Bridge, sees in 
_ the precipice, above the Clinton limestone, a sloping bank of soft 
h: pty shale about eighty feet thick, above which follows a thick 


- contains them in great numbers. The best locality for fossils 


_ only the lower part is seen just at the Falls); at Rochester, about 
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series of layers of limestone forming the brink of the rocky wall: 
these are the Niagara shale and the Niagara limestone. The qi 
great cataract pours over their edges; and its peculiar form, so q| 
like a huge dam, is owing to the fact that the soft shale below 
wears away more rapidly than the hard limestone which forms 
the top of the fall, thus maintaining a hollow space behind the 
descending sheet. 

These rocks are perfectly exhibited in the ravine of the § 
Niagara, especially along the Niagara and Lewiston railroad. , 
The shale decomposes rapidly where exposed to the air, until it 
resembles a bank of grey clay. -It contains thin layers of lime- 
stone in many places, the surfaces of which are often covered 
with beautiful small corals of several species, and the shale itself 


has been at Lockport, where they are more numerous than on 
the Niagara, and where, during the construction of the double 
locks, great quantities of the shale were excavated. The “ deep 
cut” of the canal above Lockport is through the Niagara lime- 
stone, some layers of which there form a massive and beautiful 
building stone. The same limestone and shale form the upper 
falls of the Genesee at Rochester; and in the precipices below, 
fossils are common. 

The limestone is at Niagara about 160 feet thick (of which 
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70 feet only. It forms the summit terrace of that remarkable 
range of hill known as the Mountain Ridge or Queenston Heights, 
extending from New-York through Canada West: it can be seen 
in the Manitoulin islands on Lake Huron; also south of Green 
Bay, and across Wisconsin and Iowa. (On the Upper Missis- 
sippi, the Medina sandstone does not exist, and the Hudson-river 
group is thin and so inconspicuous as to have been overlooked 
by the earlier observers. They thus found the Galena or Upper 
Trenton limestone apparently joining the Niagara limestone, and ~ 
both were described as one rock under the name of the Upper | 
MAGNESIAN LIMESTONE, an error which has been corrected by — 
more careful examination.) It exists also in Ohio and Keo gt 
where it forms the lower part of what is there called the Curr | 
LIMESTONE. Hastward from Rochester, the Niagara group gradu- | 
ally thins out, its limestone being traceable to the Mohawk es 4 
and a few of its layers even farther : it is not distinctly seen in if 
Pennsylvania. ts 
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The fossils of this group are numerous and very marked. 
Corals are in great numbers, many beautiful small branched 
forms being found in the soft shale; some of which, showing 
merely in dark films like pressed plants, would hardly be thought 
corals by an ordinary observer (Fig. 15) : others, in the lime- 
stone, are in flattened columnar masses like honeycomb; others 
still in rounded forms, and the structure is often so minutely 
preserved as to be visible only with a magnifier. One very pecu- 
liar coral is the Carrenipora, the name of which implies “ chain- 
like cavities.” Its cells or tubes are oblong, and are arranged in 
rows, so that when broken across, their section resembles the 
series of links ina chain. This species of coral is found in the 
same rock as far west as Louisville, Ohio; and the same, or a 
closely similar form, is found in strata of similar age in Northern | 


_ Europe. 
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Half a dozen species of trilobites are found in the Niagara 
shale; the small Calymene senaria (Fig. 16, No. 3) being scarcely 


_ distinguishable from the similar form in the Trenton limestone: 


indeed, it is not certain but that they are the same; if so, it is 
a very remarkable instance of the long endurance of a single 
species. A large elongated trilobite, with the lobes of the back 


_ so obscure as to be hardly perceptible, is also found (the Homa- 
_ lonotus delphinocephalus (Fig. 17); likewise the Lichas boltoni, a 


very large and handsome species, broad in proportion to its 
length, and with the ends of the ribs extended into points. 
Some of the most perfect crinoids known are found in this 
rock, which (as well as its other fossils) are beautifully figured 
in the State Paleontology of Prof. Hatt. A very common one is 
the Caryocrinus ornatus; the globular head, or body, made up of 


_ Inany angular plates, being the part usually found, having lost 


its stem and the jointed arms which stood on its summit (Fig. 
18, No. 1, 2). 

A small but perfect star-fish has been found in this rock, and a 
great variety of small brachiopodous shells abound in many of 
its localities. All are figured in the State Paleontology. 

The next series of strata in upward succession are very deep 
beds of shale, slate, and thin limestones, the whole of which in 


Central and Western New-York attain the thickness of nearly a 
thousand feet. Its lower part in Central New-York is composed 
for seyeral hundred feet of a soft red shale or hardened clay, 
2 especially conspicuous along the canal in Madison county, Its 


56°C [Assemsny i | 
_ upper portion is generally a gray slaty rock, with layers of 
impure limestone, well seen along the Auburn and Syracuse rail- 
road. The important Salt Springs of Salina being situated in 


these rocks, they have received the name of the 


ONONDAGA-SALT GROUP. 


| 
The salt has not hitherto been found in solid masses, though the 
gray part of the rock in some places shows impressions of the | 
peculiar ‘‘ hopper-formed ” crystals of this mineral, proving that | 
it once existed there in small quantities. It is probable that it | 
is diffused in small proportion through large extents of these | 
strata, through which (as they are very permeable to water) the 
rains percolate, and bear the salt in solution to the deep basin at | 
Salina. This is found by boring to be several hundred feet in | 
depth, filled with gravel and sand, in which the salt water seems 
to lie as in a reservoir, and from which it is raised by the pumps 
for the supply of the evaporating works. The Onondaga lake, | 
which is a comparatively shallow body of fresh water, lies over | 
this deep mass of gravel, but has a water-tight bottom of marl | 
| 
| 
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which keeps its waters separate from those below. Such is the 
generally accepted explanation of the Onondaga salines; yet the 
question as to their sources is somewhat obscure. al 

The upper drab or gray slates of this. group contain great ‘3 
quantities of gypsum, which is quarried extensively from Madison 
county westward. The rock over the masses of gypsum often 
seems arched, as if this mineral, in forming, had exerted an 
upward pressure, lifting the overlying masses. 

The whole group is remarkably destitute of organic remains; 
not a single fossil having been found in the lower part or red 
shale, and but a small number in.a few localities of the upper 
portion. The most remarkable of these is the Huryrtrrus, a 
very curious crustacean, with a semicircular head, a long jointéd 
body and spinous tail; having several antenne or “ feclers” about — 
the mouth, and one of its pairs of feet flattened into broad blades 
like oars or paddles, doubtless used in swimming. It is a rare 
fossil, found as yet only at Williamsville in Erie county, and ai 
near Waterville in Oneida county and Litchfield in Herkimer | 
county; but there is no doubt that more general search will yet | 
discover specimens in many other places. It is found in the — | 
upper part of the Salt group, in the thin layers not far below the 4 
base bad the succeeding Waterlime group. . 2H 


| 
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In Ganada West, near Galt, there is a limestone believed to 
_ belong to this group, but which seems not to have been formed 
_ in New-York, which contains some remarkable fossils, especially 
some large bivalve shells named by Prof. Hatt, Mercatomus, 

specimens of which are in the cases. 

The Onondaga-salt group is hardly seen east of Herkimer 
county, though in Pennsylvania it seems to re-appear, but without 
saline springs. Westward it extends to oe but there contains 
no useful minerals and few fossils. 

Above the Salt group succeeds a thick series of strata, chiefly 
limestone, but with one or two sandstones among them, known | 
ny under the general name of the HELDERBERe rocks, as they form 
_ the great escarpment of the Helderberg hills in Albany county. 
From this place their edges may be followed in the hills lying 

back from the Hudson, along the base of the Catskill mountains, 
and through Ulster county as far as Kingston and Rondout; 
whence they bend southward and extend along the hills west of 
a) the valley of the Delaware and Hudson Canal, passing out of the 
_ State near the northwest corner of New-Jersey. They run still 
farther southeastward, are seen above the Delaware water-gap; 
_ and their lower strata are traceable in the Appalachians as far 
as Tennessee, though their upper limestones do not extend 
_ beyond the Susquehanna. In following them westward, we find 
A ( their lower limestones and sandstones thin out rapidly, not 
extending beyond the Niagara in any considerable thickness, 
_ while their upper limestones are found spreading into the far 


_ DERBERG SANDSTONES, and the Urrer Heipersere LIMESTONES. 
_ Lowest lies. ; , 

4 THE WATERLIME GROUP 

- of Central New-York, a succession of dark-colored, usually fine- 
aj grained and straight-bedded limestones, attaining in Madison 
_ county the thickness of over 100 feet. They lie immediately 
over the grey and drab limestones of the upper part of the Salt 
group, and are not divided from them by any very distinct or 
_ sudden change in the appearance of the strata. Their name is 
iy given from the water-lime or hydraulic cement which is exten- 


ively manufactured from two of the layers toward their upper 
[Assembly, No. 136.] 3 
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part : these are generally at a drab color, and separated. from q 
each other by a thin mass of blue limestone. They are quarried, - 
burnt and ground ona very large scale near Manlius in Onondaga q | 
county, and the hydraulic cement of Rosendale and Rondoutis | 
probably made from the same beds. (That manufactured at Wil- ak 
liamsville, Erie county, is from the upper limestones of the Salt 4 
group below; and in Niagara and Orleans counties, a similar q 
cement is a from some layers of the Niagara group.) P | 
_ The fossils of the Waterlime group are but few: the most ~~ 
abundant is the Spirifer plicata, a little brachiopodous shell a | 
which often occurs in great numbers in some grey slaty layers of q | 
the rock (Fig. 19, No. 1); Cyruerm, which are shells of a | 
minute crustacean, appearing as smooth black oblong shells, very — 
common in many places (Fig. 19, No. 6); and Tenracutites, small — 
conical bodies like spines, ornamented with rings the nature of aq 
which is not well understood, though they are believed to be 4 
shells once inhabited either by floating marine mollusca, or by 
marine worms allied to the Srrpuna (Fig. 19, No. 3). A Lrerrana, — | 
a thin brachiopodous shell marked with fine radiating lines, is Be 
abundant in many localities. | 
- The Waterlime group is succeeded by what are called the 


LOWER HELDERBERG LIMESTONHES, | 


described in the District reports as the Pentamerus limestone 
and Catskill shaly limestone, the former mass being the lower: — 
it is a coarse-grained, thick-bedded and often concretionary lime- 
stone; while the Catskill limestone is.in thin layers, with much j 
shaly or slaty matter interstratified with it. Both of these lime- ~ 
stones thin out rapidly to the west, and are not recognisable west ~ 
of Madison county, though at the Helderberg they are eighty or 4 
an hundred feet in thickness. They may (with the Waterlime — 
group) be traced through Pennsylvania and Virginia, but are q ‘ | 
very thin and not found in all places, seeming to be interropteea | 
and were probably deposited only here and there, in areas ois no ae 
great extent. — 
The fossils of the Lower Helderberg hinestoaee are very nume- 
- rous and interesting, and, with those of the Waterlime group 
below and the Oriskany sandstone above, fill the third volume of 
_ the State Paleontology. A few of the most common and char- 
acteristic are Rhynchonella ventricosa (Fig. 20), Pentamerus gale a i 
"pus (Fig. 21, No. 1), eee iia the stem of a ong q 4 
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(Fig. 21, No. 4), Delthyris fiacropleurt (Pig 22, No. 1), Merista 
| levis (Fig. 22, No. 2), Eatonia medialis (Fig. 22, No. 4), and the 
two Strophomene (Fig. 23). There are several trilobites, and 
some very beautiful and perfect encrinites have been found in 
these strata in Schoharie and Herkimer counties. 
The chief of the Helderberg sandstones is 


THE OR:SKANY SANDSTONE, 


which overlies the Lower Helderberg group, is, at Oriskany Falls, 
_ whence it derives its name, a light coarse sandstone about twenty 
feet thick. In localities further west, it is sometimes, as at the 
falls of the Chittenango creek and at Split Rock near Syracuse, 
_ either wanting or represented only by a few inches of dark sandy 
_ rock; sometimes, as between Elbridge and Skaneateles, thirty 
feet thick; and in other localities, of variots intermediate thick- 
_ nesses. Near Schoharie, it contains some lime with its sand, and 
is light colored; in some parts of the Helderberg, as near Clarks- 
it ville and Knoxville, it is only a foot or two thick, a hard black 
stratum full of fossils. In Pennsylvania, it is from 150 to 300 
_ feet in thickness, and contains the same organic remains which 
are found in it in New-York. But the finest fossils yet dis- 
_ covered in it.are near Cumberland in Maryland, where the crumb- 
i ling texture of the rock causes it to decompose, often leaving the 
‘ shells as perfectly free from adhering matter as those of the sea- 
iy shore; so that every detail of internal structure, as well as 
_ external form, is perfectly seen. 

The fossils of this rock are numerous, some sixty species being 
| described in Professor Haux’s third volume. Among the most 
lee characteristic are those shown in figures 24-25. The forms in 
| Fig. 25 are internal casts, or moulds of the interior of the shells, 
oa formed by the sand which filled them; the substance of the shell 
| _ itself having decomposed. These ‘‘casts” are very abundant, 
| and give rise’in the mind of unlearned observers to many fanci- 
fal resemblances, such as “butterflies,” ‘‘ colts-tracks,” etc. ete. 

_ Above the Oriskany sandstone, in the Helderberg region, is a 
“mass of sandy slate or shale, often more than fifty feet thick; 
a Y but it is not known west of Herkimer county. In Paereanaas 
bs it is seen from the State line to the Water-gap. It forms, by 
Y decomposing, a poor soil; and is equally barren in fossils, the 
ied form known being ante is called the Cocktaal Sucotd, sup- 


-sembles the Abudtiar plumage from which it is anes ~The q 
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abundance of this fossil has given the rock in which it lies the 4 
name of “Cockrain GRIT.” ; a } 
Upon it lies the Scuonariz GRIT, a han mass, being soualle 4 
only four.or five feet of hard calcareous sandstone, which, when | 
freshly quarried, looks like a grey limestone, but when long q 
weathered, loses its carbonate of lime and becomes a gritty — 
yellowish sandstone. It is found only from Cherry-valley east- — 
ward, extending round the front of the Helderbergs and along } | 
the hills west of the Hudson, but does not appear to be known 
in Pennsylvania. Its fossils are numerous and conspicuous: 
among them may be noticed one or two Trilobites, several Ortho- | 
cerata, and many smaller shells; of which we cannot furnish ) 
illustrations. They are figured in the third volume of the State 
Paleontology, and many of them are in the cases in the Cabinet. 


THE UPPER HELDERBERG LIMESTONES 


(which lie above the Schoharie grit, Cocktail grit and Oriskany 
sandstone, and where these are wanting, as in Western New- 
York, lie immediately on the Waterlime group), are some of the | 
most widely known and useful limestones of the State. The © 
lower portion (usually varying from 10 to 20 feet in thickness) — 
is generally a coarse-grained crystalline gray rock, lying in solid gy 
layers, and, when free from flint, working well under the hammer ~ 
and chisel, and often taking a good polish as a marble; called, 
from being very extensively quarried in Onondaga county, the ~ 
Ononpaca Limestone. It is easily traced from near Rondout © 
on the Hudson to the Helderbergs, where its outcropping edge — 
turns westward, and runs by Schoharie, Cherry-valley, Bridge- — 
water, Oriskany falls, the falls of the Chittenango below Caze- — 
novia, Onondaga Hill at Split Rock, Auburn, Phelps, Le Roy, and } 
Williamsville to Black Rock. Through nearly all this distance | 
it preserves its well marked character, and 1 is extensively used . | 
in building. a 
The upper portion of the group is what was originally calla ai 
the CorNIFEROUS LIMESTONE, from its containing beds and nodules . ; | 
of hornstone or flint : it is usually from 30 to 50 feet thick,a 
bluish or grayish rock, lying in straight courses, often having { 
some shale interstratified with it. Though these two portions of 4 
the Upper Helderberg limestone are in most places very distinct, d 
yet in others, especially in the West, they seem to run together on 4 a 
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blend in one mass; so that they are now regarded only as local | 
varieties of a single rock. They are known in Northeastern 
Pennsylvania, but are not very distinct there, Westward, how- 

ever, they spread over a vast extent, along Northern Ohio, where 
_ they are seen at Sandusky; through Northern Indiana and TIIli- 
_ nois, where they are quarried near Chicago; and across Wiscon- 
sin to the Mississippi, where they may be seen at and above 
Davenport. They also emerge from beneath newer rocks on the 
Ohio, where they form the Falls at Louisville, and are known in 
that country as the upper part of the Cliff limestone (the lower 
part being the western extension of the Niagara limestone; all 
the rocks which intervene in New-York, the Onondaga-salt group, 
the Lower Helderberg group, the Oriskany sandstone, and the 
succeeding grits, being almost or entirely wanting in that 
region). | | 

The fossils of these limestones are very well marked, generally 
peculiar to them, and abundant. A large shell, Meganteris 
_ ovoides, is shown in figure 26 : it is from the lower part of this 
rock, or the grey ‘‘Onondaga limestone.” Fig. 27 shows some 
fossils of its upper portion, the ‘‘Corniferous limestone.” No. 1 
is a common trilobite, easily recognized by the “notched” edge 
of the head and the forked tail. No.2 is a common coiled cham- 
bered shell. No. 7 is a fragment of a fish-bone : such are not 
uncommon, being more abundant at the West. The fishes from 
_ which they came were allied to the remarkable forms of which 
Hvueu Mitier wrote in his “ Footprints of the Creator.’’* 

In the Upper Helderberg group, we have the last or highest 
formation of limestones of any considerable extent or thickness 
in the State. All the southern counties, lying above or south of 
the line of outcrop of the Onondaga and Corniferous limestones 
as before described, are nearly destitute of this useful mineral ; 
being formed of vast piles of slaty, shaly, and sandy atin 
several thousand feet in thickness, whose surfaces extend. from 
a few miles south of the Erie Canal to and beyond the. Roane? 
_ vania line. 
ee These rocks give rise to peculiarities in We topographical 
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-*These limestones contain several trilobites, and many corals both of the columnar and 

iG: branching forms; and a large number of the one-celled conical genera, shaped like horns of 
cattle ; each of which was made by a single animal tenant, living in the re cup-shaped 
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features of the country which they tinttetie: and in its soil and q 
vegetable productions. Containing little lime, we find the cul- 
ture. of wheat does not generally succeed well upon them; nor — 
does the central wheat-growing district extend upon them 7S a | 
' than a few miles south of the limestone range, except in a few q 
alluvial valleys, or places where calcareous materials. from the * 


limestone belts have been strewed over the southern slates by the 3 
.Drirt, of which we shall speak hereafter. Grazing and eee oh 
ing are almost exclusively the pursuits of the farmer. a 

The most marked physical features of all this great anton of 4 
country consist in its deep valleys and long ridgy hills, usually q | 
extending in a north and south direction, as an inspection on any q 
map of the rivers which follow the valleys will show. Some of | 
these long north and south valleys having been excavated so — 

' deeply below their outlets as to retain the accumulated waters of 
the rains and streams, form that remarkable series of lakes begin- — 
ning with the Otsego, and comprising the Canaderaga, Cazenovia, — 
Otisco, Skaneateles, Owasco, Cayuga, Seneca, Crooked, Canan- | 
daigua, Honeoye, Canadice, Hemlock, and Conesus lakes; all so 
similar in their general form.and direction, and in the shape and © 
geological formation of their enclosing hills. Over the whole 5 

extent of these rocks, the country is “rolling” or broken into 
ridges generally running north and south, and rising from one to — 
eight hundred feet above their main dividing valleys; and it is 
rarely that we find among them a plain half a mile in width, | 
excepting in a few of the ‘“ bottom- flats ” or alluvial lands along 
the larger rivers. 

These rocks are generally quite uniform in their character, ¥ 
especially in the eastern part of the State near the Hudson ~ 
valley, and might be grouped into one enormous formation five 
thousand feet or more in thickness, except for a few variations in 
texture, and some more marked differences in the fossils of their _ 
lower, middle, and higher portions, from which they have been 
separated and described under the successive divisions of the 
Marcetuvus states, the HamiILton GRouP, GENESEE SLATE, Pose : fl 
Curmune and OarskiLn MounTAIN groups; under’ which names 
their strata and fossils have been described in the State Reports 
and arranged in the State Collection. ; 

Lowest of these divisions, resting AEE on the Uppal 
Helderberg limestone, is the Marcetius stare, named from the _ 
village of Marcellus, near which it is well seen; a mass of dark, 
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fissile, short-fractured slate, one or two hundred feet in thick- 
ness, in most places containing layers of impure limestone and 
is. rounded concretions of similar material in its lower part.* These 
slates closely résemble those of the Coal formation, and some- 
a times contain thin seams of coaly or bituminous matter, which 

have misled many persons to spend considerable sums in digging 
ie and boring in them, with the ill-founded expectation of finding 
_ useful layers of coal: an idle hope, for they lie (as will be seen . 
hereafter) thousands of feet below that true Carboniferous 
_ system, beneath which no valuable coal strata have ever been 
a found. 
% Their fossils are usually few, those most common in the slate 
i at being figured in the annexed wood cut (Fig. 28). They all 
fe belong to genera which have been heretofore noticed, except 
e the Discina and Avicuta. The former was a flat circular brachio- 
E - podous shell, the valves not articulated by a hinge, and with a 
i slit or hole in the lower valve through which passed a ‘ pedicle” 


bi us 
i 


A 


g or muscular appendage by which the animal attached itself to 
_ stones or other objects on the sea bottom. The Avicu.# are 
ti _ bivalve shells having the lower valve much smaller than, and often 
- quite unlike the upper, and with a wing or prolongation of the 
"hinge line on one or both sides. They are very numerous as 
_ fossils in the older rocks, but comparatively few are known now 
"living. The ‘ Pearl oyster” is one of this family. 

But the limestone layers near the base of the slate contain a. 
"very peculiar group of fossils, met with in no other stratum.t+ 
| They are chiefly large chambered shells, Orthocerata and Gonia- 
 tites, though the latter are much like Nautilus in general form. 
i ‘The larger species is sometimes a foot in diameter, its outer sur- 

- face beautifully marked with waving lines of growth; and broken. 

xi _ specimens show perfectly the sinuous form of the partitions 
i between the chambers, and the siphuncle or connecting tube 
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_ The common oval form of the concretiors, and a frequent approach to regularity in the-veins, 

_ give them a curious resemblance to large tortoises; though they are simply concretions with- 
_ out any fossil character, except that fossils are sometimes contained in them. Such masses , 
at “are called by the general name of Sepfaria. 


t This should be understood of the layers east of Marcellus. At Le Roy and elsewhere in . 

estern New-York, there are one or two thin layers of compact limestone, containing a few 

chiopoda and Trilobites, the latter appearing to be like the smaller forms of the Hamilton 
ip. These layers are different from those above described. | 
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lying close to the outside’ or ribet of the shell. Another form 
has partitions curved in a simple convex form; and a siphuncle | 
placed in the interior, separate from the shell. In this species the ‘ i 
successive volutions simply touch each other, while in the former y 
each outer volution covers half the width of the inner one; and | 
there is a third species, only about as broad as a half dollar, in 
which the inner coils are entirely covered by the outer ones. 
The Orthocerata are very perfect, the more common form being 
a long tapering species, about two feet in its greatest length ; 
others being pear-shaped ;' and there are one or two shells which — 
seem between Orthoceras and Goniatites, being bent into a sort of 
crescent. These have knobs or bosses on every second or third | 
chamber. 3 . eg ; 
These fossils are found most abundantly in the lower part of © 
the upper layer, in which they sometimes lie very thickly. A 
- mass of this layer is placed in a separate case in one of the north ~ 
windows, which contains four perfect goniatites of the species — 
first mentioned, two or three broken ones, and several other 
fossils. A recent Nautilus umbilicatus, from the -tropical seas, 
lies beside them, and the close resemblance in their general form 
is very striking. 
The top of the upper layer often contains small coiled shells, 
probably of the Genus Prevroromaria; and a tiny trilobite of | 
the Genus Prortus or Alonta is cade Rel found in the base of 
the lower layer. This rock also contains bones, plates and ~~ 
spines of fishes, which are of great interest. A few specimens — 
are in the cases, appearing to belong chiefly to species of AstERO- | 
Lepis (or “ Star-scale”), a thick-plated fish, nearly allied to that 
described in Huesw Miuier’s “Footprints of the Creator.» An — 
examination of these specimens will enable the student to recog- — 
nize such remains wherever he may find them; and’ such will be — 
gladly received by the Curator of, the Collection. . | 
The Marcellus slate is a rock of very wide extent, being trace- _ 
able through Pennsylvania, Virginia, and even Tennessee; and . 
it. is a remarkable fact, stated by Prof. Rogers in his State | 
Report on the Geology of Pennsylvania, that through all this 4 | 
distance it seems to contain near its bottom a thin argillaccoety 7 | 
limestone ; and that goniatites, of some variety, are found in this — 
slate in’ Painbitilaht and the West. This limestone and its re- 
markable fossils have been clearly traced and examined in New- S 
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. | York, as yet, only from Marcellus to Schoharie; but it is probable 
that they may be found well developed through the Helderbergs 


and along the hills west of the Hudson river and Delaware and 
Hudson canal to Pennsylvania. The layer is easily found, gene- 
rally projecting in ravines worn in the shale not far from its 
base; and it is hoped that this pamphlet may stimulate some 
readers residing in that district to look for it, and collect its 

many fossils. 

The Marcellus shales change gradually, at their higher ils 
into the 


HAMILTON GROUP, 


which is a harder, lighter-colored mass, often becoming a sand- 


stone, and, in Central New-York and as far east as the Catskill 
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‘Yange, is a thousand feet ‘or even more in thickness. Like the 
Marcellus shale, many parts of it show very little marks of 


stratification; but it is divided perpendicularly by joints, which, 


where it is excavated, often show as upright and smooth as the 
walls or angles of a plastered building. In the more eastern 
part of the State, it is generally coarse-grained and sandy: in 


_ Western New-York, it is fine grained, soft, and more calcareous, 
_ forming by its decomposition a rich soil. 


- Taken as a whole, it is exceedingly prolific in fossils, though 


in some of its beds they are few. They are very various in their 
- nature, comprising univalve, bivalve and chambered shells, corals, 


‘trilobites, crinoids, fish-bones, and distinct remains of Jand 


_ plants; being the lowest and oldest rock in New-York in which 

| i ‘any traces of terrestrial vegetation have been found, except a few 

indistinct stems in the Marcellus slate (a fragment of this kind 
is shown in Fig. 342). ‘ 


Four or five species of Tritosrres are known: the largest 


ie (which is common in Central New-York, but rare further west) 
is the Homalonotus dekayi; which, in general’ appearance as well 
‘as size, resembles the Homalonotus from the Niagara shale (Fig. 
‘ 29). It differs, however, in the form of the head; and the plate 


% 
ny 
Le 
ah 


covering the other extremity, instead of being furrowed trans- 
‘versely and pointed at the end, is smooth and rounded. The 
_ Phacops bufo (Fig. 30, No. 6) is a small trilobite abundant in 
many places, especially near Moscow in Livingston county, and 


hea Highteen-mile creek in Erie county : many specimens show 
-° (Assembly, No. 136.] 9 
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the lenses of the eyes very perfectly. The Dalmania calliteles is — 


another small species (Fig. 30, No. 7): 1ts tail is fringed with q 

small pointed projections. Other species are exceedingly rare. 
- Among the chambered shells is one very large coiled species, the 
_Phragmoceras mazimus, found near Madison in Lewis’s quarry 


and elsewhere in Central New-York, fifteen inches in diameter. 
Smaller species are also found; and there are many OrTHOCERATA, | 
one small species of which, common in Central New-York, is sur- — 
rounded with rings or swellings which have caused it to be com: 
pared to the tail of the rattlesnake, to which, in the eyes of some — 


beginners in geological observation, its jointed structure, sepa- 


rating at the partitions, seems a striking feature of resemblance. 
A few Asrerra, or starfishes, have been found in this rock; but 
they are as yet. very rare; and there is in the Collection a slab 


of stone containing several badly preserved specimens of some-— 
thing very like an Ecuinus, or modern “ Sea-egg.” These are 


animals bearing some relationship to the starfish, but generally 
of a circular or flattened-oval form; and covered with projecting 
spines, which are articulated to the body, and by the movement 
of which they walk or crawl on the sea-bottom. <A specimen of 
a recent Hchinus is laid in the case, to explain the nature of the 


fossil. Many more specimens of such forms will probably be — 
discovered, when observers are so numerous as to examine i | 


parts of the State above the limestones. 

The appearance of Terrestrial Plants is a very interesting fea- - 
ture of the Hamilton group. Specimens may be seen in the 
cases : they are of several kinds; one is a large flattened stem; 
another a long stalk, marked with scale-like protuberances (Fig. 
34a); others are branched, like that in the figure, No. 34b. 


Their appearance seems to mark a step in the great progress of — 


creation, when the earth, previously bare of trees or land-plants, 


began to produce its first vegetable growths. The attention of — 
observers is urged to this class of fossil remains, which may be 


meer st: schieneinin eee ee eee ae ee 
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expected to be found in considerable abundance in the Hamilton 
and higher groups, especially east of Seneca and Tompkins coun- — | 
ties, west of which they seem to be less common. tel ln ee 


The fish-bones of the Hamilton group seem generally ra belongl . 
to species of AstrRoxerts, allied to those of the iiraestoae of the 


Marcellus slate. They are as yet rare. a 


The Crinorps are not common in a perfect state, dash scattered — 


Joints and short stems are common. (There is in Western New- | 
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_ York a thin layer of limestone in the shale, which is almost 
made up of encrinal columns, often of large size; and is known 
as the Encrinat timestone. It does not extend far to the east, 
however.) 

The Corats of the Hamilton group are “chiefly of forms allied 

_ to the columnar and horn-shaped Corals of the Upper Helderberg 
limestones. The figure given (Fig. 31) explains their more com- 
mon character. There are, however, many beautiful small forms 
belonging to the Bryozoa, which are found adhering to the inner 
or outer surfaces of shells on which they seem to have been para- 
sitic. | ' 

The bivalve shells of this rock are exceedingly numerous. 
There are many species of Avicuua (Fig. 32, No. 3); and many 

_ of oblong forms bearing some general resemblance to the “ fresh- 
water muscles” of our lakes and streams, though all are of 

- marine origin (Fig. 33). There are great numbers of brachiopo- 

_ dous shells, of which some of the most marked are the great 

_ Disciwa (Fig. 32, No. 4), and the Atrypa concentrica (Fig: 34, 

_ No. 5), an exceedingly common species. The ‘trypa reticularis 
(Fig. 34, No. 4) is another common form, which is known through 

_ a great thickness of strata; being found in‘ rocks far below the 

Hamilton group, even as low as the Clinton, (if indeed the species 

be identical throughout.) A beautiful bivalve shell is the Gram- 

_ myst, which has its knobs or umbones curved into two coiled 

spires which approach each other at the hinge, with a broad fur- 
_ row running from each umbo diagonally across each valve to the 
margin at its other end. The Nucutm (Fig. 33, Nos. 4, 5) are 

small, short and thick bivalves, with the hinges marked with a 

_ long line of teeth almost like a saw, seen (like all such details of 

structure) best in broken or weatherworn specimens. Among the 

_ univalve shells are species of Bexieropnon (Fig. 34, No. 1), ex- 

plained under the head of the Trenton limestone; Pievroro- 
MARIA, small and often beautifully marked snail-hke shells with a 
band on the outer edge; Loxonema (Fig. 30, No. 8), a long spiral 

_ form with lines crossing each whorl or coil; and Narica, a coiled 

I shell formed much like a large snail, but swithtitig the marginal 

band found in Pleurotomaria. We may add some of the Spire 

_ Fers, very long or rather wide and pointed brachiopodous shells; 
a ot which several are shown in the woodcuts (Fig. 29, No. 3s 
ee Oe Vow'2, 35 i ie a . 
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The Hamilton. group terminates in Central. Neti: Vail witha 
very impure dark limestone, about ten feet thick, called the — q 
TuLLy Limestone. In the eastern and western parts of the | 
State this rock does not exist, and the Genesee slate lies directly 
on the Hamilton group. The Tully limestone contains some fos- 
sils which are common to it and lower shales, among which are > j 
the Phacops bufo and Dalmania calliteles (see page 65); and some 
peculiar to itself, the most marked of which is a beautiful bra-. 
chiopodous shell, the Rhynchonella cuboides, shown in Fig. 35, 

No. 1. Beside the fossils in this cut, there are others; pmo 
them, a very pretty small Leprmna. : 

The next rock in upward order is the GENESEE SLATE, a Series 
of layers of thin-bedded fissile black slate, in some places 150° 
feet thick, but diminishing westward so that it is only about 25. | 
feet on Lake Erie. It is, however, distinctly recognized in Penn-. 
sylvania, where it is some 300 feet, thick, and, with the Marcel- ; 
lus slate and Hamilton group, forms the ‘‘Caprenr group” of — 

_ Prof. Rogers’ Report. It derives its name from one of its best; | 
localities in this State, the gorge of the Genesee below Portage. — 
It is generally easily recognized by its black soft slaty texture, 
but its fossils are very few; the more common forms nae showy - 
in the woodcut Fig. 36. | [ee 

The name of | 4 | 


PORTAGE GROUP 


has been given to the next upward portion of the great slaty, anil } 
shaly masses, which form the deep gorge of the Genesee at Por- q 
tage, and everywhere cover the southern edges of the Hamilton — | 
group and Genesee slates. This enormous pile of sandy, slaty, 
and shaly strata is in some parts of the State 1000.feet in thick- 
ness : itis divided, in Prof. Hatu’s Report on the Fourth District, . F 
into a lower mass called the Cashaqua shale, a middle mass called — 
the Gardeau shale and flagstones, and a terminal mass of sand- 
stones seen at Portage; but in Middle and Eastern New-York, a) ; 
these divisions are not distinct. Ate rN 
Much of this group is a soft olive-colored shale ; but its most 
useful portions are its layers of flagstone, which are largely 
quarried near Norwich and Ithaca, on the hills back of the Hel-_ 4 
derbergs, and on those west. of the Hudson river as far down as 1 
Rendout. Layers of the same character exist in this, group in hi 
Pennsylvania, where it attains an enormous i being in : 
iy 
| 


; 
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estimated by Prof. Rocrrs at seventeen hundred feet. The group 
extends westward through Ohio (where it, with the succeeding 
Chemung group, forms what are called the Waverly sandstones) ; 
- but while in Indiana it and the Chemung group together are not 
more than 400 feet, where it reaches the Mississippi and passes 
into Iowa, it and its associated rocks have so thinned out, that. 
the whole vast series from the Hamilton to the Chemung groups 
(inclusive of both) are reduced from the 3000 feet of thickness 
which they have in Middle and Eastern New-York, to less than 
200 feet. 
It is generally very poor in fossils; so that in some places a 
_ whole day, spent in searching for them, is rewarded with but a 
few obscurely preserved shells or even none. Those described in 
the Report on the Fourth District are shown in Fig. 37, 38 and 
_ 39... The crinoid in Fig. 39 is one of the most perfect and beau- 
_ tiful which are known from the rocks of any age, and is a good 
example to show the general form and structure of this curious 


and interesting family. It has been found in perfection only in 


_ the shore bluffs of Lake Erie, in the town of Portland, Chau- 


ee eae : ae 


tauque county. . 
_ The soft slates of the Portage group contain many of the con- 


_ eretions known as Septaria, described in our notice of the Mar- 


cellus shales. 
To the Portage group succeeds the 


CHEMUNG GROUP, 


so called from being well exhibited at the ‘‘Narrows” of the. 
Chemung river. Its thickness of 1000 or 1500 feet is made up 
of a series of thin-bedded sandstones with intervening shales, 


- and occasionally beds of impure limestone mainly formed by the 


_ materials of fossil shells. It, in many places, abounds with fos- 
_ sils! Trilobites are very rare, as they are in all strata above the 


Tully limestone; and the few found in this group (apparently 
the same with Phacops bufo of the Hamilton group) are the last 


_ of their race known in America, the whole family having been, 


_ extinct since before the commencement of the Carboniferous. 


_ period. Plants are not uncommon, and, some specimens of fern- 
__ like character plainly indicate a gradual approach to the forms 


tr 


80 abundant in the Coal formation. The shells are chiefly, 
bivalves, of which several illustrations are here given (Fig. 40,., 
_ 41). It will be seen that they resemble in considerable degree 


70: 


some forms of the Hamilton group. Many species of Avicona at 


. 


occur, and brachiopodous shells of the Genera Sprriren, OrTHts, 
Arrypa and StropHomena are abundant and beautiful. 

‘This group of strata contains many remains of plants : most 
of them are very ill-preserved, but one quite perfect imprint of a 
fern-like leaf is shown on Fig. 41.. The original epee was 
found at Pine valley, Chemung county. | 

The Chemung group passes or changes upward into the 


CATSKILL GROUP, 


an enormous series of shaly and sandy strata, which cover all 
the upper range of the Catskills, and many of the higher tracts 
of the southern counties as far west as Steuben. In the latter 
county it is only a thin mass of calcareous sandstone, and farther 


west it thins out and disappears entirely; but in the Catskill 


region it is probably 2500 feet thick, and twice as much in Penn- 
sylvania; whence it is found southward along the mountain 
ridges, but in thinner volume, as far as Tennessee. 

The beds of this series are various in color, being greenish 
grey sandstones; fine-grained reddish sandstones, slates and 
shales; grindstone grits, and an accretionary mass appearing like 
fragments of hard slate cemented in calcareous rock. The hard 
sandstone often weathers in a peculiar way, me into ri 
layers almost like piles of boards. 

The fossils of this rock are very few : the shells figured (Fig. 
42) were found by Prof. Vayuxem in a locality near Mount Upton 
on the Unadilla. Remains of plants are numerous, forming occa- 
sionally tiny seams of coal; and there are in some localities’ 


many teeth, bones and scales of fishes. The latter are often con: 


spicuous objects, as they are usually white or bluish in’ color,” 
and contrast strongly with the red: rock! <A few Rates are® 
shown in Fig. 43. 

Above these ‘Catskill mountain strata,” lies the rock kien 
is considered as the base of the great CarBonrreRous sysTEM Of 
Pennsylvania. It is mainly a mass of hard ConGLoMERATE, 
of rolled and rounded quartz pebbles cemented with sand 
into a solid mass. Some of its finer or more sandy layers often’ 
show a singular lamination in a diagonal or slanting direction. 


It is remarkably massive and ponderous in its general appear-* 


| — the ledges often i ge into’ ors blocks with” 7 , 
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fissures between, which have been fancifully compared to ruined 


cities. 

This vein rock is found on the summits of the Cats- 
kills, and it is also known in a few places in Southwestern New- 
York, where, in the absence of the Catskill group, it lies on the 
top of the Chemung. Such are to be seen six miles south of 
Olean, seven miles south of Ellicottville, and near Wellsville, 
where they are popularly called “rock-cities.” They lie on high 
points not far from the Pennsylvania line, and are simply remain- 
ing spots of the conglomerate left far north of the main body of 
the rock, by the wear of the elements, which, going on through 
ages of ages, has worn away this massive stratum over great 
extents of country. They are thus most-impressive monuments 
to shew the vastness of that wear or erosion, which has left 


them in this insulated position, and which may in the course of 


future centuries demolish them entirely. 

The fossils of this rock are very few, and are found only in the 
finer sandy layers. Those shown in Fig. 44 were found: near 
Panama, Chautauqua county. 


This conglomerate is the highest and latest formed of all rocks 
known within the limits of New-York. It is possible that a few 
strata of later origin, belonging to the Carboniferous formation, 
may exist on the Catskill summits, but probably none of any con- 


siderable amount. The whole Carboniferous system, with its 


valuable beds of coal, appears, in its present extent, to terminate 
south of our State Line; and it is in the highest degree impro- 
bable that useful layers of coal can ever be found within our 
borders. To obtain a knowledge of the Coal formations, we 
must go into Pennsylvania. The following statement of the suc- 
cession of its different rocks in that State is taken from the 
Report of Prof. Rocrrs. 

The great Conctomerate, of which we have spoken as exist- 
ing in Southern New-York, attains a thickness of more than 
2500 feet in Pennsylvania on the Susquehanna. It contains no 
fossils, except fragments of plants. 

It-is succeeded by what is called, in the Pennsylvania Report, 
the Umsrat Rep suarx, which in that State is about 3000 feet 
in its greatest thickness, though far Jess in some districts. It is 


i ee evens almost entirely composed of soft red shales and 
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found to embrace near its middle several hundred feet of grey — 


extension of these rocks. These limestones abound in fossils; — 
but the formation in Pennsylvania (where it is all red shale and — 


living form. It, however, bears traces of life of a different — 
nature; for there have been found on the surfaces of some of its — 
layers, which doubtless once formed a beach left bare by the 
tide, tracks or footprints made by some fourfooted animal which — 
had walked over them while yet soft. The animal which left — 
these prints was in all probability a large lizard, or some similar — 


| 
| 


tracks, obscure furrows, as if made by its tail dragging on the — 
soft mudorsand. These tracks are two or three inches in diame-° — 
ter, and show five toes upon each foot. The layers on which — 
they are found often show little dots or pits scattered thickly — 
_over them, which appear to have been the marks of heavy rain- — 
drops falling on the slimy sand when fresh and soft; and in ~ 
some instances they are intersected in all directions by small — 
cracks, just such as are at this day formed on muddy shores by — 
the drying action of sun and wind. These footprints are of the — 
greatest interest; for they are the oldest vestiges to show the — 
existence of any form of life higher in degree than mete : 
-thus the oldest relics of air-breathing animals. | 
This ‘‘ Umbral Red shale” is covered by another thick series 


‘argillaceous red sandstones, seen in the northern counties, and | 
generally around the edges of the different coal-fields (especially at 
in the Sharp mountdin south of Pottsville, where it. has been so q 
-uplifted that its layers stand perpendicular in the walls of the’ — 
valley); but when traced southward through Virginia, is there 3 t 


and brownish limestone, which also extends far to the west, and P| q 
is known as the CarzonrFERous Limestone. The St. Louis and — ‘i 
Keokuk limestones of Missouri and Iowa are part of the western 


sandstone), contains scarcely a shell or other fragment of any | 


reptile ; and there are, between the right and left lines of the | 


of conglomerate strata, called by Prof. Rocrrs the “‘Smrau con- 
GLOMERATE,” Itis a gray and whitish conglomerate, in massive 
beds alternating with gray sandstones. It is 1100 feet thick in 


the Sharp mountain south of Pottsville, and often contains one 
or more thin seams of coal; being the lowest position in which 


any considerable quantities of that mineral have yet been found. } 


This is the base of the ‘“‘ Productive Coal-measures,” as the a 


strata.containing workable layers of coal are called. These are 7 i 


made up of thick beds of iitttogion and black Poe — which | 
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the coal layers are interstratified. These strata of coal are of 
all thicknesses, from a few inches up to twenty or even forty 
feet, and are separated from each other by masses of rock of 
from ten or twenty to two or three hundred feet thick, and they 
are mined in various ways according to their situation : in a few 


places, where they are covered by but little rock, being quarried 


in open daylight; in others, mined by galleries or tunnels driven 
into the hillsides on a level; in others, by deep pits. 

Geological investigation in all coal countries has led to the 
conclusion that these strata of coal are vegetable matter, which 
during the Carboniferous epoch appears to have reached an enor- 
mous and luxuriant growth, and formed vast accumulations, 


which, after being buried under the marine sediments of sand 


and clay which now form the slates and sandstones over them, 
underwent the chemical changes which transformed them to their 
present condition.» The proofs of this are found in the facts 
that the rocks above and below the coal seams are filled with 


_ yegetable remains, leaves, stems, roots, etc.; the trunks of the 


trees being in some places found still erect and standing upon 
their roots, but converted into coal; and that even the coal itself, 


_ though in most cases it is solidified into one mass so as to show 
no organic structure, displays in other instances, under the 


microscope, all the texture of wood, the cells, the ducts through 
‘which the sap once circulated, and even minute markings by 
which it can be determined whether the wood belonged to one or 
another general class of trees; for instance, whether it was a 
-cone-bearing tree like the pine, or one of another family. 

This vegetable origin of all the coal seems well-established; 


_ but the mode in which such great accumulations of it were made 
over such vast areas,* is yet an obscure question. The prevail- 


ing opinion is that it grew in enormous morasses or swampy 
tracts, resembling on a larger scale the Great Dismal swamp, or 


the Okefenoke swamp of Georgia; in which the annual fall of 


- Jeaves, branches, and trunks at last formed thick peaty masses, ’ 
which, being submerged under the sea and covered with sedi- 


_ ments, became the vast piles of fossil fuel: which are now of so 


great importance to our race. 


A fe * A single bed of coal, that called the Pittsburgh seam, is known to extend over no less 


: 


_ than 14000 square miles, with a usual thickness of from four to ten feet. Other layers, - 
though less in extent, are much greater in thickness, reaching even forty feet. 
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‘In the slates above the coal seams, most perfect and. beautifal — 


quantity, and in later formations are found in considerable, but 


74 


The fossils of the Coal measures are almost entirely vegetable. — 


impressions of leaves occur in profusion; and large trunks or 
stems are found, almost always compressed to a thickness of only — 
an inch or two, though two feet or more in width. The greater — 
part of these trees seem to have been allied to the tree-ferns of — 
tropical climates, though there are remains of cone-bearing trees 
and several other vegetable families. The character of. this — 
fossil’ vegetation would seem to indicate that at the time it grew, — 
a far milder climate than that now known prevailed over the 4 
temperate and arctic zones; and the tropical forms of many fos- — 
sils of the older rocks Roush s as the nautilus-like shells), ona 
us in this opinion. ia 
A small collection of the vegetable fossils of the Coal Got | 
tions is displayed in a case at the end of the New-York Collec- — 
tions, next to that. containing the Catskill: and Conglomerate — 
fossils. They are few, but serve to give the inexperienced © 
observer a general idea of the character of these relics. 
The belief that the coal is of vegetable origin, seems toexplain 
why the lower rocks which form the State of New-York contain ~ 
no coal. They appear to have been formed before terrestrial — 
vegetation flourished to an extent sufficient to form accumula- — 
tions of this substance. The first relics of land plants are found — 
in the Hamilton group; above which they become more nume- — 
rous, and in the Catskill group are quite abundant, forming 
occasionally miniature coal seams an inch thick. In the great — 
Carboniferous formation, they increase suddenly to an enormous 


generally in less abundance; and though coal is found in smaller 4 
quantities in newer rocks, such as the Jurassic and Tertiary, it 
seems never to have been formed in such profusion as in what is 
called the Carboniferous period. * tet 


* The Coal or Lignite beds of the central part of the continent near the Rocky mountair i 
appear to be of a much later date, and to belong to the Tertiary rocks. The same is true of - | 
the coal of Vancouver’s island on the Pacific. The coal beds near Richmond, Virginia, are y 
of an intermediate age. The conclusions to be drawn from our present knowledge are, that q 
good coal may be sometimes found above the Great Carboniferous system, but never ‘ore’ i 
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: We have thus traced the great series of stratified rocks tare 
their Hypogene Granite foundation up through the Carboniferous. 
But this—though forming all that is distinctly shown in and’ 
| near New-York—is only the earliest and oldest portion of the 
geological formations which are known, and embraces, in a his- 
_ torical view, only the development on earth of the lower and 
_ older forms of 4nimal life. We may be permitted very briefly 
and rapidly to glance at the succession of the newer formations 
and the character of their fossil relics, as shown by explorations 
in other regions. Of all these formations and fossils, it is 
| intended to show hereafter some small collections in this State 
_ Museum; which may thus not only afford the student a very full — 
and complete exhibition of our own Paleozoic rocks and fossils, 
but a general representation of those of that later part of the 
: whole grand series, which, beginning at the era of the Coal, 
_ reaches to the period of man’s existence and civilization. 

Though these formations exist in many parts of the world, the 
| best connected series of them is that of*England. There, as 
A here, are found the hypogene or granite rocks, succeeded. by 
| gneiss and other metamorphic strata; and these are followed by 
vast piles of rocks similar in general. etre to, and closely cor- 
_ responding in. fossils with, the rocks of New-York. The lower 
part are there called Silurian; the upper, Devonian : the former 
corresponding, as far as we can judge, with our strata below the 
_ Oriskany sandstone; the latter, with those between it and the 
_ Carboniferous.* Shells, trilobites, and remains of fishes are 
found i in those rocks, of forms sometimes identical with those of 
_ New-York, sometimes only having a general resemblance; but 
_ these strata are there so broken, upheaved, and distorted, and 


Ve > . . | " 
_.* The Devonian includes the OLp Rep sANDsTONE, made so famous by the attractive geo— 
gical writings of Huan MitiER; and the American counterparts of its strata are probably 
7 found from the Hamilton group to the Catskill group. They contain similar fish- 
\ Temains; ig in their other eae differ very patcdeies from the Old Red sandstone of Scot- 
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are comparatively so poor in fossils, that they are as a series far — 
less perfect and instructive than those of this State. | u 

These Silurian and Devonian strata are there, as here, suc- 
ceeded by a Carboniferous formation, with its beds of coal and 
abundant vegetable remains, but far less in breadth of extent , 
than the enormous coalfields of America. But above the Cars — | 
boniferous, they have the newer formations, which succeed each i | 
other from west to east, as our older ones do from north to south. | 
This is because the dip or downward slope of the strata is there _ 


Si 
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to the east or southeast, not as here, to the south. The séction 
at the beginning of this pamphlet (No. 2) gives a general idea of 
their succession across England from Derbyshire to Sussex, though - 
it is far from accurate in either proportion or smaller details. 

First above the Carboniferous, lies what is called the Permian 
sysTEM : several hundred feet of limestone, marls, slates and — 
sandstones ; containing many fossils, shells, corals, fishes, and the 
bones of several kinds of reptiles. 

Next lies the Triassic system, or New Rep sanpstons, which 

contains the great mines and springs from which most of the 
salt used in and exported from England is manufactured. It is 
a thousand or two feet thick; and though generally not abound- 
ing in fossils, some very remarkable forms of reptiles have been 
discovered in it, and many fish. ‘ 

It is believed that the Red sandstone of the Connecticut valley, 
which is also found crossing New-Jersey, Pennsylvania and Vir- 
ginia, is of the same age with the Triassic system of Europe. 
This opinion is mainly founded on the similar character of the 
fossil fish in the two formations. It will be remembered that it 
is in this rock that the footprints of birds mentioned on page : 
53 occur. Specimens of these are in one of the rooms, and y 
are of great interest, for they mark, so far as is yet known, the — : 
period when the great class of Brrps first appeared on earth. — . 
(They bear also other tracks, considered as being those of various | 
kinds of reptiles.) Specimens of the fish of this formation, from 
the Connecticut valley and New-Jerseéy, are in a case in one 4 | 
of the rooms of the collection. rhs 4 j 

Next above the Triassic system, succeeds what is called (from ; 
constituting the greater part of the Jura mountains in Switzér- i | 
land) the Jurassic systEm. The whole formation is pe | 
thousand feet in thickness : its lower part, known as the Lis,: is 
several hundred feot of dark marly shales and straight —_ i 
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layers of -black limestone; the upper part, often called the 
OoxiTE, is generally yellowish or drab limestones and _ shales. 
The Lias abounds in shells of numerous genera : among the most 
abundant are the Ammonites, or nautilus-like chambered shells 
with curiously plicated partitions. Of these, there are in the 
Lias and Oolite, and the Chalk which overlies them, more than a 
thousand species, many of them very beautiful and graceful in 
form, and varying in size from that of a dime to four feet 
diameter. Many kinds of fishes are found in the Lras, some of 
them so well preserved that hardly a scale is out of place; but 
instead of the strange heavily-plated fish of the Devonian system, 
they approach in form more nearly to existing fishes. There are 
fossil plants, all differing from those of the Coal formation. The 
most remarkable of the remains in the Lias, however, are those 


of reptiles ; many of which are larger than any now known, and 


of very strange forms, seeming to blend the characters of reptiles 
with those of fishes; and there is one very remarkable family of 
small reptiles (the Preropacryxes), which had bat-like wings, 
seeming to realize the fables of flying dragons. 

_ The Oolites, or upper Jurassic strata, contain many beautiful 
Ecurn1, or Sea-eggs and reptiles, fish and shells in great num- 
bers; but the most important relics found in them are those of 
the earliest known Mammatia.* These seem to have been small 


iy quadrupeds allied to the Opossum, and belonging to the lowest 


; 


- 
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orders of the Mammalia; but they mark, so far as is yet known, 


‘the first appearance of any terrestrial or warmblooded animals 
except birds. Remains of Insects are also found in some Jurassic 


layers, the fine texture of which (in the Lithographic limestone 
of Bavaria) admitted of the perfect preservation of such fragile 


things. 


The Jurassic is succeeded by the Cretacrous system, of which | 
the Wuitr cuauxk forms in England and France a considerable 
portion, being several hundred feet thick where seen in the sea- 
side precipices of Beachy Head and Dover. The whole system 


abounds in fossils, consisting of fish, reptiles, shells of many 


families, echini, crinoids, etc. etc. One of the most remarkable 


Fs _ evidences of the quantity of the smallest forms of life which 
bars existed, is found in the fact that a great part of this enor- 
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mousibed of White chalk is made up of the skeletons or sheijat 
of minute living things ordinarily spoken of as animalcules,so — 
small that they are not to be detected without the aid of the 
microscope. The oldest now living forms of earth belong to these _ 
tiny beings, for it is believed that some of those found fossil in | 

the Chalk are identical with some which live in the oceanto-day. | 
Every shell, every fish or other relic found in the Cretaceous | 
strata, is of an extinct species; of many, no analogous or closely 
similar form now exists, but-these minute organisms still survive _ 1 


without change. oe mode We 
. The lower beds of rock which overlie the Cretaceous system, ; 
called the Terriary FoRMaTions, exhibit in their fossils a close : 
resemblance to now-existing forms, and some of them are the 
same. As we examine the fossils of higher and higher strata of i 
the Tertiary, we find the proportion of extinct species gradually 
diminishing, and that of still extant species increasing, until in } 
the Upper Tertiary they show a set of animal inhabitants and 
plants almost precisely the same with those which now exist; | 
the same trees; the same quadrupeds, the same shells buried in } 
the newest tertiary strata being still found living. Thus,through 
the enormous succession of strata which we have traced, we have . | 
found a gradual advance in their fossil relics: the first shells | 
beginning in the Lower Silurian, or. Potsdam sandstone; the first : 
fishes, in the Lower Devonian, or Oriskany sandstone; the: first 
land-plants, in the Middle Devonian, or Hamilton sella the | 
_ first reptiles, in the Carboniferous ; the first birds, inthe Triassic, 
or New Red sandstone; the first warm-blooded quadrupeds, im , 1 
the Jurassic; while the more modern mammalia, the ox, horse, 
deer, the canine and feline tribes and others now abundant, as _ | 
well as the modern trees, such as oaks, beeches, maples, we \ | 
étc., first appear in the Tertiary. | , 
The remains of Man and his works are found only in lds ‘ 
newest of all the Tertiary beds, which appear to have an age of 
not many thousand years. Man thus appears to be the latest 
introduced on earth of all its living tenants, or at least to have ; 
appeared only among the latest creations. The earliest relics of 
him appear to be some rude knives and arrow-heads of flint,—~ 
such as are universal among savage hunter-tribes ;—which have | 
been found in association with bones of extinct nian buried. ae 
in gravel beds in France and England. There is yet some doubt , 
and uncertainty hanging about these evidences of human a \4 
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quity ; sail it is possible that they are not as old as the animal 
ipelics with which they occur. 
_ A few fossils from the Lower or Older Tertiary strata around 


Fagin in France, are in a case on the second floor. They are 


chiefly shells, and all or nearly all, of extinct species, though 
strongly resembling those now found in the seas of mild or warm 
climates. | 


Of the various formations newer than the Carboniferous which 
we have passed in review, many are represented in different parts 
of North America, but not in so unbroken a succession as in 
Europe. Thus the Permian formation is believed to exist in 
Kansas : the Connecticut sandstone, so largely quarried for the 
New-York market, is regarded as having been formed during the 
same period with the European Triassic or Lower Jurassic 
strata; marls and clays of Creracrous age, and containing many 
fossils similar to those of the European Cuatx lie all along the 
Atlantic coast from New-Jersey to the Gulf of Mexico; and Trr- 
TIARY strata are found in all the Southern States. A very re- 


-markable series of Tertiary strata exists also near the Upper 


Missouri, cn White river, called the ‘‘Mauvais Terres” or 
“ Bad Lands,” from which many remarkable fossils were recently 
collected for the Smithsonian Institution. They consist of 
skulls and bones of several extinct quadrupeds, some. carni- 
yorous; others herbivorous, some of them of aquatic habits; 
and shells of: fossil turtles. These ‘“ Mauvais Terre” strata 
appear to be of freshwater formation. 


¢ 


The natural monuments of geology since the Tertiary period 
are few : the most remarkable being the enormous accumulations 
of gravel, sand and clay which are found so widely spread, and 
which are known as the 


DRIFT. 


e _ This is well seen in almost all parts of this State, in almost every 


_ gravel- bank : it consists of waterworn fragments of the old rocky 
strata; pebbles of limestone, sandstone and slate, with some of 


te. and granite, which universally appear to have been trans- 
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ported from north to south. From a bushel of pebbles taken — q 


Canada. They have evidently been transported from north to 
south in vast quantities : they are smooth-worn, and are smaller 
- the farther they are found from their original strata; they are 


so by the action of. rapid currents of water, One of the most 


And the surfaces of the rocky strata in all the country over — 
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from any gravelbank south of the Hrie Canal, the geologist can : | 
pick out specimens of almost every stratum which is’ exposed — 
north of the bed whence they were taken. South of the line of 
outcrop of the Helderberg limestones, the gravel banks are full | a 
of fragments of their different layers; and among them lie worn 4 7 


‘pieces of the red Medina sandstone, others of the Hudson-river | 


group, and others of still more northern strata; while some are © { 
granite pebbles, which must in many instances have come from 


generally found in irregular layers with sand and clay, as if left 


puzzling facts connected with them is, that they have been in 
many cases transported from lower to higher levels, even up steep 
declivities and over high hills. 

There are spread with them also (but suabielgiai lying on the } 
surface of the ground) many large and heavy masses of loose — 
rock, called boulders. Some of these are limestones or sand- 
stones, the origin of which can easily be traced to thin native — 
strata within the State; others are granitic masses, which must 
have come from beyond Lake Ontario, in:the same manner that — 
the peculiar granitic rocks of the Adirondack mountains are ~ 
found to have been carried south beyond the Mohawk valley. , 


ONAL OT EAN Set egy = 8 Ba ERI 


which these ‘“ drift beds” have passed, are in many places found 
to be worn smooth, and scratched or furrowed in a general north ? 
and south, or northwest and southeast direction, as if such heavy i « 
materials had been dragged or driven over them. ; 

Some geologists refer these facts to the operation of pleaieal 7 

moving from the north over the country, during some supposed — i 
epoch of arctic cold; others think the scratches were made by } . 
stones pushed over the bottom by grounding icebergs floating - ] Bl 
q 


from the north, while the country was submerged; others believe 

the gravel and boulders were transported, and the rocks smoothed ~ 
and worn, by violent currents which were thrown over the land | 
from the north by some convulsion, such as the uplifting of ‘aa i 
great tract of northern sea-bottom, which might have poured iteB § 
waters towards the south in great depth and- with enormous | 
force. It must be admitted that none of these theories ‘full 3 | 
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meet the difficulties of the case, and that the facts of the Drift 
form one of the most obscure and perplexiig questions in all 
geological investigation. 

Above the gravel beds, near the St. Lawrence and Lake Cham- 
plain, are some beds of clay, two hundred feet thick or more, 


_ which contain marine shells of species now existing on the coast 


of New-England and Canada. These prove that since such shells 
were living, those valleys must have been depressed below the 
sea-level, long enough for these deposits of clay to be formed. 
They are known as the Pueistocens* clays. (The Albany clays 
are their southern extension, but contain no fossils.) Specimens 


of the shells of this Pleistocene are in case. 


* PLEISTOCENE, from two Greek words signifying “‘the most recent,’’ because they are 


_ the newest of all marine deposits known in the State. 
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We may add in conclusion a few remarks on the causes which 
have brought the rocky. strata of New-York from the original 
level and unbroken condition in which they were formed, to the 
waving and broken surface of hills and valleys which we now 


see. Itis probable, as we have before stated, that during the 


slow process of their emergence above their native sea, the action 
of waves and currents wore them deeply and extensively; and 
since they were fairly uplifted to their present elevation, the’ 
elements have been unremittingly acting upon them until now. 
We know that, in all probability, no rocks newer than the 
Carboniferous were ever deposited within the area of our State. 
It seems therefore, that this region has been above water since 
the Carboniferous period; during all the countless ages while 
the Permian, Triassic, Jurassic, Cretaceous and Tertiary forma- 
tions were formed; during the deposition of which the animated 
population of earth has been changed many times. All of these 
must have been made of sediments worn from pre-existing dry land. 
We should expect, therefore, that this ancient: land would show 
the marks of vast erosion or wear. Such marks are found in 
the long and deep river-valleys which cross the State, all of 
which have evidently been worn out of the solid strata, the re- 


maining portions of which form their bounding hills. They are 


still being worn deeper and wider by rains and streams; but 


how far the action of these, continued through an indefinite _ 


though vast period of past time, may be deemed adequate to 
produce such enormous excavations, may be questioned. And 


there are some valleys which have been excavated much below 
the level of their outlets, so that they retain the waters and form — 


the remarkable series of lakes of which we have before spoken. 


Such instances seem to require a different a which it | 


is not easy to give. 


However inexplicable it may be, with our eine knowledge, ’ 
the fact 1s plain that not only these valleys have been worn out, — 
but hundreds of feet of rocky strata have been removed from the 
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7 iianiatts of the hills themselves, aria from largé tracts of plain 
_ country. The whole vast basin of Lake Ontario is an excava- 
tion in rocks, which still lie nearly as level as when first deposi- 
ted; and there seems no reason to doubt that the northern edges 
_ of the enormous piles of slate rocks above the Helderberg lime- 
- stones once overspread what are now the level plains of the 
countries bordering on that inland sea. 
__- Such long lines of bluffs as the Niagara ‘‘ mountain ridge,” or 
the steep escarpments of the Helderberg limestones, seem to 
indicate the action at some period of waves from a broad expanse 
of sea, to which they stood as coast-precipices. The existence 
of old beaches, such as the Lake Ridge near Rochester, seems to 
prove that the waters of the lakes once stood far higher than 
now: perhaps the land may have stood much lower, and they 
were inland bays or gulfs of the ocean. 

This whole subject is obscure, and we have mentioned it only 
from a desire to embrace in this sketch a glance at every point 
of interest connected with the surface of the State, as well as 
with the strata of which it is built up; and to direct wider and 
more general study and observation to the Natural Monuments of 
_ the Past. 


i Among the most recent of geological monuments, which seem to 
_ link together the vanished forms of the past with the conditions 
_ of the present, are the bones of the Masropon and Fosstz Eiepuant, 
} which are occasionally disinterred in various parts of the State, 
b 
By 
7 


- found buried only in recent accumulations of muck, peat, or 
_ other earthy materials. They appear to be relics of a very modern 
' period of geological history, and their owners seem to have lived 
a since the existence in this region of many of our still-remaining 

_ wild animals; possibly even since it was inhabited by man. 

~ Specimens of these are in the Collection; and there is also a 
plaster cast of the skull of the pee ohioensis, a gigantic 
_ extinct species of beaver, which was probably of the same period 
with the mastodon. It was found near the village of Clyde, in 
if earth, during the excavation of a canal. 
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The petrified wood, leaves, moss, etc., which are so common in 
re yur limestone districts, are of modern date, and are being formed 
; the present time. The rainwater which percolates through 


the crevices of ne limestone nooks, by the carbonic acid ‘abated 
it contains, dissolves the lime; and on coming again to the light ~ 4 
and air in springs, ilabasite it in the form of tufa, a drab- — 
colored mass which is nearly pure lime. This, as it gradually ~ 
forms, incrusts the leaves, sticks, ete., with which it comes in ~ 
contact; and often, as they decay, replaces them in such a man- — 
ner as to present the same form and structure; pieces of wood 4 
being thus replaced or substituted by a ded mass closely re- 
sembling the original substance. 
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NOTE. YF 


- The Curator of the State Collection will gladly receive for it specimens of rare, or espe- 
cially of new fossils. 
The attention of collectors is especially directed to the remains of Crinoids, Star-fishes and 


_ Echini, which exist through nearly the whole series of rocks of New-York, but are hitherto 


_ very rare; and any distinct relics of Fossil Fishes, such as scales, plates, bones or teeth, 
_ will be very welcome. Good specimens of the Trilobites and other Crustaceans are also 


desired, and shells of the larger and rarer forms. 

The more perfect specimens of such relics come under the eyes of observing persons only 
occasionally, when favorable opportunities, such as excavations or quarrying operations, 
offer; and cannot be collected at once by any amount of labor or exploration. To make the 
State Geological Museum as complete and useful as possible, the Regents rely confidently on 
contributions from students and friends of natural science, to whose aid they ay owe 


much of the most valuable part of the collection. 


It should be remembered that the useful value of any such specimen depends almost 


ul entirely on accurate knowledge of its locality; that is, the particular formation, and, if pos- 
sible, the stratum from which it came; for, as has been before shown, it is on the presence of 
_ certain fossil remains in certain formations that the whole historical conclusions of Geology 
- arefounded. Care should always be taken that the correct origin of every fossil from its 
_ rock be accurately known, and that it be not attributed to any other position than its true 


one; otherwise it becomes a cause of error, instead of evidence of truth. 
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CORRIGENDA. 


In arranging the woodcuts of fossils, it has been found necessary to affix 


_ to them different numbers from those by which they were originally denoted, 


_ and by which they have been referred to in Appendix B. The reader will, 
_ therefore, to avoid confusion, disregard entirely the references by numbers 


scattered through the pages of such appendix, and find the illustrations 


_ by the lists printed opposite the engravings. 


In regard to the newly discovered fossils mentioned on p. 50 as indicating 
the existence of fossiliferous strata older than the Potsdam sandstone (such 
as has been supposed to exist in the controverted ‘‘ Taconic System’’), a 
probable opinion seems to be that these fossil-bearing strata are not really 
of such a lower series ; neither of the Hudson-river group; but that they 


belong to an intermediate position, and are equivalent in age to the Cal- 


ciferous sandstone and Chazy limestone. These rocks may, in the Green 


_ Mountain chain, be much more largely developed than in New-York, and 
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_ thay contain many more fossils, while their disturbed condition in the up- 
heaved hill-ranges renders it extremely difficult to trace out their true age 
and relations. . 


On p. 61, for Meganteris ovoides, read Meganteris elongata. 
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PLATE I. 


Fossils of the Potsdam sandstone. 


. LINGULA ANTIQUA (page 36). 


Fossils of the Chazy limestone. 


. RAPHISTOMA STAMINEA, upper surface and profile. 
. ASAPHUS (the caudal portion of the animal). 
. BUCANIA SULCATINA, profile outline. 


—_ ae front view. 


. SCALITES ANGULATUS (p. 40). 

. CoLUMNARIA ALVEOLATA (of the Black-river limestone). 
. RAPHISTOMA STRIATA. 

. ORTHIS. 

. DISCINA DEFORMIS. 

. MACLUREA MAGNA, upper surface ( p. 30). 


* This ‘‘ Cotumnarta’’ is one of the Corals which grow in crowded masses, like the 
: . . = s . 
cells of honeycomb. It is sometimes found in masses of a ton or more in weight. 
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PLATE II. Apel 


Fossils of the Birdseye limestone. 


ORTHOCERAS MULTICAMERATUM ( p. 41). 


PHYTOPSIS TUBULOSUM (as seen in the broken edge of the strata). 
This is the plant described on page 41. 


Fossils of the Trenton limestone. 


. TROCHOLITES AMMONIUS (p. 47). 
. PLEUROTOMARIA LENTICULARIS ( p. 47). 


SUBULITES ELONGATA. 


. CYRTOCERAS (a curved ferm of ORTHOCERAS). 


BucANIA PUNCTATA. 


. BELLEROPHON BILOBATUS ( p. 47). 
. CHZTETES LYCOPERDON ( p. 48). 


STROPHOMENA ALTERNATA. 


. ORTHIS PECTINELLA. 


O. TESTUDINARIA. 


. STROPHOMENA DELTOIDEA. 
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- PLATE IIi. 


Fossils of the Trenton limestone. 


TRILOBITES. 


. MURCHISONIA GRACILIS. 


HoLoPEA PALUDINZFORMIS. 


. CAMEROCERAS TRENTONENSE (ORTHOCERAS ARCUOLIRATUM). 


ORTHOCERAS VERTEBRALE. 


. TRINUCLEUS CONCENTRICUS, detached head (p. 47). 

. DALMANTA, detached central part of head. 

. CERAURUS PLEUREXANTHEMUS, detached head ; ‘‘ cheeks’’ gone. 
. CALYMENE SENARIA, entire, byt distorted. 

. ILLANUS CRASSICAUDA. 


SPH ROMA BUMASTIFORMIS : a living crustacean from the South 
seas, somewhat resembling the trilobites. 


. ISOTELUS GIGAS, or ASAPHUS PLATYCEPHALUS, perfect. 
. ILLANUS TRENTONENSIS, perfect. 
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PLATE IV. 


Fossils of the Hudson-river group. 


. LINGULA QUADRATA. 
. STROPHOMENA ALTERNATA. 
. MopIOLOPSIS ANODONTOIDES. 


NvucuLa. 
NUCULA POSTSTRIATA. 
AVICULA INSUETA. 


. AMBONYCHIA RADIATA. 

. Same, profile view. 

. Cast of the same. 

. MoDIOLOPSIS MODIOLARIS. 

. Same. . 

. TRINUCLEUS CONCENTRICUS, perfect specimen. 
. TAIARTHRUS BECKII ( p. 49). 
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10 PLATE V. | AsseMBLY 
Fossils of the Medina sandstone. 

A. LINGULA CUNEATA : Three specimens, as found on the surface of 
a layer. Ripplemarks are visible on the rock ; and a little ridge 
of hardened sand extends from each shell, doubtless formed: by 
the tide-current when the shells lay on the sandy sea-bottom, 
now hardened to rock (See HAuLL’s Report, 3d Dist., p. 52). 

1. PLEUROTOMARIA PARVETUSTA, base. 

2. Same, side view. 

3. MODIOLOPSIS PRIMIGENIUS. 

4, DIscINA PARMULATA. 

5. LINGULA CUNEATA. 

6. BuCANIA TRILOBATUS, back. 

7. Same, profile. - 7 

8. MopIOLOPSIS ORTHONOTA, side. 

9. Same, back. 


10 & 11. ARTHROPHYCUS HARLANI ( p. 52). 
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PLATE VI. [| ASSEMBLY — 


Fossils of the Clinton group, 


. ORTHIS CIRCULUS, side and end views. 

. ATRYPA CONGESTA, side and front views. 

eS NAVIFORMIS, do. do. 

=: cs PLICATULA. 

. Joint of crinoidal stem, natural size and magnified. 
PENTAMERUS OBLONGUS, young shell ( p. 58). 

. Same, old shell. 

. Same, profile view. 

. Same, internal cast* of lower valve. 

. Same, do. do. of upper valve. 
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The dark cavities in the last two figures show where the peculiar 
internal plates of the shell were, placed. 


. STROPHOMENA RUGOSA. 
. FUCOIDES BILOBA. 


* For explanation of a ‘‘ cast’’, see p. 27. 
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Fossils of the Niagara group. 


. Coral : DictYoNEMA RETIFORMIS ( p. 5d). 

mo. =: D. GRACILIS. 

. Crinoid : IcHTHYOCRINUS LAVIS. | 

Do. : CARYOCRINUS ORNATUS, side (arms gone). 
Do. : Same, base. 


Do. : EvUCcALYPTOCRINUS DECORUS (entire specimen; arms 
folded or closed). 


Done 99 bo 


For Crinoids, see pp. 45, 47. 
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PLATE VIII. 


Trilobites of the Niagara group. 


1. CALYMENE BLUMENBACHII [ or SENARIA? ] (p. 55). 
2. DALMANIA LIMULURUS. 

3. Same, detached head only. 

4, HOMALONOTUS DELPHINOCEPHALUS. 

5. ILLANUS BARRIENSIS. 
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18 PLATE IX. ‘[Assempny 


Fossils of the Lower Helderberg group.* 


A. From the Waterlime series ( p. 58). 7 


. SPIRIFER PLICATUS. 

. AVICULA RUGOSA. | 
. TENTACULITES ORNATUS. 
. LITTORINA ANTIQUA. 

. ATRYPA SULCATA. 

. CYTHERINA ALTA. 


a oem oO hb 


B. From the Pentamerus limestone ( p. 58). 


. PENTAMERUS GALEATUS. 
. Same, front view. 

. HUOMPHALUS PROFUNDUS. 
10. ATRYPA LACUNOSA. 

11. LEPOCRINITES GEBHARDI. 


© © =I 


C. From the Catskill shaly limestone ( p.58). 


12. ATRYPA SINGULARIS, side and rear views. 

13. EATONIA MEDIALIS. 

14. SPIRIFER MACROPLEURA. 

15. MrRISTELLA LA@VIS, front and side views. 

16. STROPHOMENA PUNCTULIFERA. 7 7 | 
17. STROPHOMENA RADIATA. 


* This group is made up of the three limestones above specified. — 
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PLATE X. 


Fossils of the Oriskany sandstone (p. 59). | 


1. SPIRIFER ARENOSA. 

2. RENSSELZRIA OVOIDES. 

3. Same, profile view. 

4. ORTHIS HIPPARIONYX, internal cast of upper valve. 
5. SPIRIFER ARENOSA, do do of lower valve. 
6. EATONIA PECULIARIS, side. 

7. Same, hinge. 

8. Same, front. 
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. Same, end view. 


PLATE XI. 


Fossils of the Upper Helderberg group. 


k Se reat a 
. RENSSELZRIA (MEGANTERIS) ELONGATUS (wrongly called M. 


ovotdes on p. 61). 


STROPHOMENA UNDULATA. 
ORTHIS LENTICULARIS, lower valve and front outline. 
ATRYPA RETICULARIS. 


. STROPHOMENA LINEATA, enlarged. a. 
. DALMANIA SELENURUS : separate fragments, head and tail. . 4 
. CYRTOCERAS UNDULATUS. Bis Se 
. IcHTHYODORULITE, a defensive fin-bone of a devonian fish, 
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PLATE XI A. [Assemeny 7 


Fossils of the limestone layers in the Marcellus shale. 


. GONIATITES DISCOIDEUS, showing the septa. 
. The same, showing the exterior form. 

. GONIATITES EXPANSUS. 

. Same, back view ( p. 63). 

. NAUTILUS ORNATUS. 

. Same, back view ( p. 64). 
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PLATE XII. 


Fossils of the Marcellus shale. 


. ORTHOCERAS SUBULATUM. 


STROPHOMENA SETIGERA. 
Ss. MUCRONATA. 
S. PUSTULOSA. 


. AVICULA MUCRONATA. 


A. LAEVIS. 
A. EQUILATERA. 
ORTHIS NUCLEUS. 


. DISCINA MINUTA. 
. TENTACULITES FISSURELLA. 
. ATRYPA LIMITARIS. 


Fossils of the Hamilton group ( p. 67). 
CORALS. | 


. STROMBODES SIMPLEX (a small parasitic coral or bryozoon is at- — 
tached on it). 
. Same, end or cup. 


. STROMBODES HELIANTHOIDES. 
; SS DISTORTUS. 

5. RECTUS. 

. CYSTIPHYLLUM CYLINDRICUM. 
. Same? with another kind of coral (AULoPORA) attached. 
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PLATE XIII. 


Shells of the Hamilton eTOUp. 
BRACHIOPODA. 


. STROPHOMENA INEQUISTRIATA. 
. SPIRIFER ZIGZAG. 
. ATRYPA RETICULARIS (p. 67). 


SPIRIFER MUCRONATUS, lower valve (p. 67). 
Same, front view. 


. Same, shorter variety. 
. Same, very elongated variety. 


ATRYPA ASPERA. 


. Same, front view. 

. Same, magnified portion of surface. 

. Same, with the spines still adhering in parts. 
. ATRYPA CONCINNA. | 

BW CONCENTRICA, lower valve (p. 67). 

. Same, front view. | 
. DISCINA GRANDIS (p. 67). 
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PLATE XIV.” . 


Fossils of the Hamilton evoup. 


SHELLS. 
BELLEROPHON PATULUS. 


MIcRODON BELLASTRIATA. 


CUCULLZA OPIMA. 
NUCULA OBLONGA (p. 67). | 
NucuLa LINEATA. 
TELLINA OVATA. 

NUCULA BELLATULA. 

N. TRUNCATA. 
MopioLA CONCENTRICA. 
ORTHOCERAS CONSTRICTUM. 
ORTHONOTA UNDULATUM. 
LoXONEMA NEXILIS. 
AVICULA FLABELLA. 


. TURBO LINEATUS. 


fea 
= 


CYPRICARDITES RECURVA. 


PLATE XIV. 


32 


2 


. Head of HomaLoNoTUs DEKAYI. 
. PHacops BUFO, partly coiled or contracted. (A magnified represen- l 


3 eta CALLITELES. 
4. Stem of plant, undescribed (p. 66). 


. RHYNCHONELLA SUBCUBOIDES, front view ( p. 68). 
. Same, side view. 


. ATRYPA LENTIFORMIS, front. 


. ATRYPA AFFINIs (the fringe-like margin is the edge of the shell vd 


aa 


. ORTHIS RESUPINATA, lower valve. 
. Same, front view. 
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Fossils of the Hamilton group and Tully limestone. a by 


1 


1m 
on 


tation of the lenses of the eye is given.) | 


( The above are from the Hamilton group.) 


Same, rear view. 
Same, lower valve. 


compressed ). 


(5 to 12 are from the Tully limestone.) 
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34 PLATE XVI. 


Fossils of the Portage group. : | ‘ | 


1. Orinoid : CyATHOCRINUS ORNATISSIMUS (p. 69, 47). : 
2,3, 4,5. Fragments of its stalk or column. | 
6. LuUcINA RETUSA. 
7. ORTHIS TENUISTRIATA. © . | 
8. SPIRIFER L&vis : beak, hinge, and triangular opening for the | 
byssus (p. 40). | 
9. Same, outside of lower valve. | 
10. GoNIATITES SINUOSUS. 
an G, BICOSTATUS. |: 
12. ASTARTE SUBTEXTILIS. 
18. NuCULA LINEOLATA. 
14. BELLEROPHON STRIATUS. . 3 


Fossils of the Genesee slate. 


15. CHONETES SETIGERA. 

16. AVICULA FRAGILIS. 

17. TENTACULITES. 

18. Fragment, with AVICULA FRAGILIS. j 
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PLATE XVII. 


Fossils of the Chemung: group. . 


ORTHIS INTERLINEATA? 

O. CARINATA. 

Propuctus (STROPHOMENA) MEMBRANACEA. 
Same, upper valve. 

STROPHODONTA BIFURCATA. 


S. INTERSTRIALIS? 
SPIRIFER PROLATUS. 

S. CUSPIDATUS. 

S. ACUMINATUS. . 
AVICULA TRICOSTATA. 

Are PECTENIFORMIS. 


CYPRICARDITES CHEMUNGENSIS. 
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38 PLATE XVIII. 


Fossils of the Chemung group. 


FERN. 
SPHENOPTERIS LAXUS ( p. 76). 
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PLATE XIX. 


Fossils of the Catskill group and Carboniferous conglomerate. 


. MopioLaA? CATSKILLENSIS. 
. MoproLa? ANGUSTA. 

. Same, back of shell. 

. CYPRICARDITES? RHOMBEA. 


Same. 


. Seale of fish (HoLoprycutvs). 


Do. ( HoLOPTYCHIUS TAYLORI). 
Do. do. 


. Tooth of fish. 


( The above from.the Catskill group, p.70.) 


. EKUOMPHALUS DEPRESSUS. 
. CYPRICARDITES CONTRAOTA. 


( From th: Conglomerate, p. 7.) 
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CONTRIBUTIONS 


PALAONTOLOGY. 


Being some of the Results of Investigations made during the years 1859 and 1860, 
BY 


JAMES HALL. 


OBSERVATIONS 


4, 


Upon some new and other species of Fossils, from the 
rocks of HudSon-river group of Ohio and the Western 
States ; with descriptions. 


[Continued from page 121 of the 13th Annual Report of the Regents of the University on the 
State Collections of Natural History.] 


‘ ORTHIS JAMESI (new species). 


_ Swext transversely semielliptical : hinge-line equalling, or a little 
| greater than the width of the shell below; the length a little 

more than half the width, and sometimes nearly two-thirds. 

Cardinal extremities compressed, and usually truncate or 
_ rounded. Dorsal valve convex, becoming gibbous, with a 
_ _ shallow often scarcely defined sinuosity in the middle : hinge- 
line slightly rising towards the beak, which is not incurved; 
: area narrow, but distinctly defined : foramen broad, and show- 
r ing a narrow process which rises as high as the plane of the 
It area. Ventral valve much elevated towards the beak; the 
a sides somewhat flattened, and the middle sometimes a little 
depressed towards the front; the beak slightly arcuate, and 
: 


the wide area nearly flat and moderately inclined backwards : 
_ foramen large, and extending to the apex. 
| Surnrace marked by twenty to twenty-four simple, strongly 
rounded, shightly arching primary striw, which, by intercala- 
tions of secondary strie, are often increased to twice that 
_ number on the margin. 


served, are always marked by fine thread-like concentric striae, 
and towards the margin by a few lamelle of growth. 


; ai 
___ This species, in general form, resembles O. plicatella ; but the area is 
much larger, and extends to the salient cardinal extremities; while in 
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that species the extremities are usually rounded, and the shell a little 
rounded below. 

Geological formation and locality. In the calcareous shales of the age 
of the Hudson-river group : near Cincinnati, Ohio. Collection of 5.T. — 
CaRLy. q 


-ORTHIS CLYTIE (n.s.). 


Suett larger than medium size, semielliptical, the length ahd i 
breadth about as 4 to 5, or as 7 to 9, plano-convex or concavo- 
convex : hinge-line less than the greatest width of the shell; 

~ cardinal extremities rounded. Dorsal valve flat or concave, 

with a longitudinal depression along the centre; cardinal area 
linear, not incurved. Ventral valve moderately convex, some- 
times more elevated or subangular along the middle towards ~ 
the beak : area narrow, longitudinally striated, and extending } 
little more than two-thirds the width of the shell; foramen — 
wide; beak scarcely incurved. Muscular impression deeply — 
divided; in the middle of the inner.division of each lobe, more ~ 

- deeply impressed, and extending two-thirds the length of the — 
shell from the beak; the outer portions flabellate, and mar- — 
gined by an elevated hes the whole interior surface granu- q 
lose, and the visceral area margined by a thickened elevation, — 
which becomes, in old shells, a defined ridge. The striz are % 
shown along the inner margin. 3 

In the dorsal valve the inner surface is finely striato-granulose, q 
and outside of the submarginal ridge the strie are stronger. 
The muscular impression is comparatively small, distinctly ~ 
circumscribed, with central ridge, thin prominent cardinal — 
process, and strongly defined dental fossets and corresponding vn 

_ crural processes. aa 

The surface is finely and somewhat evenly striated; the striz P| i 
on the ventral valve often more prominent than todd on the y | 
dorsal valve. ’ 


This is a very well-marked and distinct species, which,-in the deeply 
bifid muscular impression, differs from any other species known to me ) 
in this group. of strata; while in other features, it is readily distin. a 
guished. | 
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| Geological formation and locality. In strata of ‘the age of the Hudson- 


river group; in Kentucky. Received from Davi Curisry, Esq., of Cin- 


einnati. 


I have under consideration several species of Orruts from the 
shales of the Hudson-river group, which have been placed in my 


hands by Mr. Carty of Cincinnati. Two of these are of the 


t he, 
_ 


ah 


type of O. occidentalis and O. sinuata, etc.; and since the entire 


characters and degree of variation of these forms have not been 
fully determined, I hesitate to designate other species until I 
have a larger collection for comparison. I take this occasion, 


however, to say to those paleontologists who have regarded the 


three species of this type described in Vol. I, Pal. N. Y., as one 
species, and identical with O. porcata of Europe, that in my col- 
lections may be found specimens of the type which can only be 
referred to three distinct species; for the illustration of which, 
I hope to procure the separated valves to show the interior 
markings. In the mean time, I shall feel under obligations to 
any persons who can aid me in obtaining other specimens for the 
more’ satisfactory determination of this question. 


CYCLONEMA VENTRICOSA (xn. 8). 


SHeLi turbinate; height and greatest breadth about equal. 
Spire consisting of about four volutions, which increase rapidly 
_in size, the last one extremely ventricose; the lower side some- 
what flattened near the upper part of the columella, which is 
straight and thickened. Aperture as wide as high, transversely 
semioval. Goaiis 
Surrace marked by strong revolving striz, about three of which 
on the upper volutions, and four or more on the last volution, 
become more strongly developed, and give a subcarinate form 
to the volutions; between these, the strie are fewer and 
unequal. The revolving strie are crossed by finer lines of 
growth, which on the upper volutions are nearly uniform, but 
towards the aperture become crowded, unequal and sublamel- 
lose. 


This species resembles the Pleurotomaria (Cyclonema) percarinata of 
the Trenton limestone, but is more ventricose, with different surface 


27 
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markings. It is large, more ventricose, and very differently marked 7 
from C. bilix, which occurs in the same formation. 


Geological formation and locality. In the shales of the Hudson-river 
group : in Ohio and Tennessee. % 


Serre 


CYCLONEMA BILIX (Conran), 


Since the preceding description was written, Mr. S. T. Carty 
of Cincinnati has placed in my hands a series of specimens of 
the above species; or, more properly, specimens which are 
usually referred to C. biliz. These were collected at various — 
altitudes in the shaly limestone from the river level at Cincin- — 
‘nati, to beds which are 700 feet above that horizon. Although — 
Iam able to indicate differences in the individuals, and those — 
from the greatest altitude present some marked peculiarities, still 
Iam at this time unable to point out characters which can be 
relied upon for specific distinction. More extensive collections 
may prove that there are three species within the vertical range _ 
of 700 feet. A careful collection of these forms, whether they J 
may prove to be of distinct species or only varieties, will be of ~ J 
great interest in showing the influence of time, and the gradual — 
changes which the ocean bed may have undergone during the long 
period of quiet accumulation of seven hundred feet of fine sedi- — 
ments, every foot of which is filled with the remains of these © 
former creations. We are already aware that in the upper beds — 
of this extensive group, there is an accession of several species — 
of Brachiopoda which are unknown in the lower beds. 1 


NOTE ON THE GENERA BELLEROPHON, BUCANIA, CARINAROPSIS, 
AND CYRTOLITES, 


(See Vol. I, Pal. N. York.) 


' Picret, in his very valuable work “ Traité de Paléontologie,” 
has united, under the Genus BELLERoPHON (Montfort), the typical 
form of that genus, together with Bucania, Carinaropsis and 
Cyrtotites. It is true that the principal distinctive feature of 
the Bucania is the open umbilicus, showing the volutions together 
with an exterior carina along the dorsal line, corresponding to a 
channel on the inner side; and the lip terminating in a deep 
sinuosity, and usually abruptly expanded; while the lateral and 
posterior parts of the lip are often much thickened, as is shown 


in nearly all the good specimens of B. troosti of D’Orsieny, a 


lower silurian form from Tennessee. Since this type is well 
known, I shall not at present contend for the generic distinction, 
believing that it will ultimately be found a useful designation. 
The Genus Carinoropsis was founded upon the external char- 
acters, presented by a few specimens. These are, the usually 
attenuated spire, the abruptly expanding body volution, and 
shallow cavity, giving the shell a patelloid aspect. To this may 
be added the character (perhaps not constant) of an attenuated 


carina upon the dorsum. The shells are usually thin. 


The interior of the established species has not been deter- 
mined, and I do not know whether or not they present differences 
from the ordinary Bellerophon. 

Among some collections presented to me some time since by 
Prof. Sarrorp, State Geologist of Tennessee, and many others 
more recently received (Oct. 1860) from Mr. 8. S. Lyon of Jeffer- 
sonville, Indiana, are several specimens having the form and exte- 
rior character of those specimens referred to Carinaropsis. The 


_ outer or body whorl beyond the columella for nearly half a volu- 
_ tion is extremely expanded, the first volutions contracted and 
_ forming a very inconsiderable proportion of the whole. In these 
_ Specimens the cavity presents a kind of septum as in Crept- 
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puta, extending from the posterior side one-third the distance 
across the cavity. This septum is marked on the lower side 
by a strong carina, and is concave above; the margin a little 
thickened as if from the folding over of the shelly lamine, and 
posteriorly spreading over the volution behind in a callosity, like 
many of the BerterorpHon. This septum is a very peculiar fea- 
ture, and, taken together with other characters, I conceive to be 
of sufficient importance to warrant the separation from BELLERO- 
pHon. Should this prove to be identical with those which I have 
designated as Carinaropsis, that generic term will have prece- 
dence; but should this important character not be found in those 
forms, I propose for those now under consideration the generic 
name of Puracmostoma, from the septum within the aperture. . 


_ CARINAROPSIS (PHRAGMOSTOMA) CYMBULA (n.s.). 


Votutions about two, enrolled in the same plane, very abruptly 


expanding beyond the first volution, which is minute : width 


of the aperture more than twice as great as the depth of the 
cavity ; length of the septum about half as great as the width, 
longitudinally carinate on the lower side and plane concave 
above, the posterior lip not reflected over the spire. The dor- 
sum is marked with an elevated band, scarcely carinate, hav- 
ing sometimes a faint groove in the centre and one on each 
side. Strie of growth well defined, indicating a deep sinus at 
the anterior margin. 


This species is sometimes distorted and. the small spire broken or j 


eroded, when it very much resembles a Creriputa. One specimen, when 
entire, has had an aperture at least an inch and a half in diameter. 
Geological formation and locality. In strata associated with Oyrtolites 


ornatus, and other fossils of the Hudson-river group, on vie Ohio river 


bi ow Louisville. From Mr. 5S. S. Lyon. 


CARINAROPSIS (PHRAGMOSTOMA) CUNULA (n. s.).- 


Voxutions two or more, the last one abruptly cxpaniaae ned 
greatest expansion being two or three times as great as the 


ia 


os 
4 . 
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depth of the cavity : depth of cavity, directly below the ante- 
rior margin of the septum, about equal to half the width of 
the septum ; septum sharply carinate on the lower side, with a 
slight continuation of the same feature on the upper side, 
which is concave; posterior lip reflected, often somewhat 
abruptly truncated in the middle behind, and extending over 
the back of the volution. Dorsum angular, not distinctly cari- 
nated behind, and gradually flattening towards the anterior 
margin, which is deeply sinuate. Surface finely striate in the 
direction of the lines of growth. 


This species differs from the preceding in having the first volution and 
the first part of the second volution proportionally larger, the lip more 
abruptly deflected; while the carination of the lower side of the sep- 
tum marks the anterior edge, and dies out upon the upper surface. The 
exterior striz are less lamellose, and the cavity of the outer volution 
somewhat deeper. 

In some specimens of this species, the aperture has been from three- 
fourths of an inch to an inch in diameter. 

Geological formation and locality. In strata of the age of the Hudson- 


‘river group, near Nashville, Ten. From Prof. Sarrorp. 
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Related apparently to the forms just noticed, but still farther 
removed from the true BELLERoPHON, are those shells which have 
sometimes been referred to Cuio or CtEopora. These forms, so 


far as I know, are all from the Lower Silurian rocks, occurring © 


in the Trenton limestone and associated strata in New-York, 
Canada and the Western States. These shells have usually a 
somewhat triangular form, with a rounded sinuate base, or more 
rarely .a subcircular outline. From their external form and 
appearance, as they usually adhere to the stone by the inner or 
aperture side, one might fancy them to be expanded carinate 


Bellerophontides with small apices, which had been vertically com- . 


pressed. There is usually a strong sharp carination on the back, 
extending from the apex to the aperture. The apex is incurved 


* and pointed, but I have not been able to discover any volutions. 


The shell is composed of two plates; the inner one a plane 


4 concave expansion extending the entire width of the shell, and, 
_ joining the lateral margins of the outer or carinate portion, 
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extending usually more than half the entire length, and leaving _ 
a shallow cavity between the outer shell and the partition which 
sometimes extends nearly to the margins on either side, butis 
occasionally contracted by the junction of the septum with the ] 
outer shell at a distance from the margin. q 

I conceive that these forms are quite distinct from the BrLnE- 
ropHON; while, in the character and substance of the shell, I can 
see no reason to unite them with the Crropora. I therefore pre- — 
fer for them the generic name of CLiopERMA. 


CLIODERMA (new genus). 


SHELLS more or less arcuate, somewhat calyptreform, subtrian- 
gular or oval, with the apex marginal and incurved in the — 
same plane, not known to be convolute, carinate upon the back, q | 
abruptly and broadly expanding, with the anterior margin ~ 
sinuate; interior concave, much wider than deep. A concave ~ 
shelly partition covers the posterior half or more of the cavity. 
Substance of the shell of moderate thickness, lamellose, with 
surface lamellose-striate parallel to the exterior margins or 
lines of growth. Shells heretofore referred to CxEopora, 
SprriFer, &c. 


~ 


CLIODERMA SAFFORDI (n.s.). 


SHELL arcuate; apex much incurved : exterior form ovate-trian- 
gular; the sides, from the apex to the middle, somewhat a 
straight or slightly concave, rounded below, with a deep § 
sinuosity in front. Dorsum strongly carinate; the substance 

- of the shell being bent abruptly outward, so that the carina- ~ 
tion affects the form of the internal cavity. Shell-partition 4 7 
extending from the apex two-thirds the length of the shell, — 
regularly concave on the exterior side, and without apparent 
carina on the lower side. Surface strongly lamellose-striate. 
Width about one inch and a half; nearly the same length. Bil. 7 


Geological formation and locality. In Lower Silurian strata : Lebanon, — : | 
Tenn. From Prof. J. M. Sarrorp. a 
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CLIODERMA CANALICULATA (n.s.). 


_ Suexz subovate, triangular, subarcuate ; the sides nearly straight, 


or sometimes a little coneave from the apex to the middle 
of the shell or below: apex moderately incurved. Dorsum 
abruptly and strongly carinate from the apex; the carina 
gradually expanding towards the front, which is deeply 
sinuate : ventral partition extending more than halfway from 
the apex to the front. Interior cavity shallow, modified by 
the form of the carina. Surface marked by flattened lamellose 
stria, which are parallel to the margin and abruptly arching 
backwards on the carina. 


In the best preserved specimens there is a shallow groove or depres- 
sion parallel to the lateral margins, and apparently along the line of 
junction between the outer shell and the partition; but as none of the 


specimens are entire, the relations of this feature are not fully deter- 
mined. 


CLIODERMA UNDULATA (n.s.). 


Suerx subcircular or broadly subelliptical, moderately and 
equally convex; length and width about as eleven to twelve; 
margin curved from the apex, and broadly rounded in front; 
apex short, and but moderately incurved ; central carina un- 
known; the ventral partition extending more than half way 
from the apex to the front of the shell, but apparently uniting 


ral cavity very shallow. Surface marked by strong concentric 
undulations, with finer parallel strie. 


This species is distinguished from the two preceding by its nearly 
orbicular form, little extension of apex, rounded postero-lateral margins, 


_and broad undulations of surface. 
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CLIODERMA ANATIFORMIS. 


Tellinomya anatiformis : Pal. New York, Vol. I, pa. 154, pl. 34, f. 7. 


This specimen is essentially a cast, with little of the shell remaining, q | 
and has the appearance of a bivalve shell. The inequilateral char- 


acter is due to distortion from pressure, and partly to the imperfect 


separation of the specimen from the adhering rock. The divergent 4 
grooves are apparently caused by the thickening at the junction of the — 


ventral partition with the outer shell. The species is extremely broad, 


and the postero-lateral margins are much expanded. A small portion 4 


of the shell towards the apex shows a sharp dorsal carina. 


N.Y. 


CLIODERMA EXPANSA. 


Delthyris expansus : Emmons, Geol. Report Second District, p. 397, f. 2. 


This fossil belongs to the Genus CriopERMA, having a great lateral 


expansion and a very strong dorsal carina. 
I have before me an imperfect specimen apparently of. this species, 
which has a length of more than an inch and three-fourths on the carina. 
Geological formation and locality. Same as the preceding. 


CLIODERMA ATTENUATA. 


Clioderma attenuata : Geol. Report of Wisconsin. | 


‘This species, of the Trenton limestone in Wisconsin, is ovate-triangu- a 


lar in form, the dorsum abruptly and prominently carinate, the cavity 
very shallow, and the apex attenuate. 9 
The casts of this species show a feature which is apparently of generic. 


importance. The apex of the cast is trifid, from two parallel short ver-— { 
tical septa which divide this portion of the shell into three. divisions for | 


a short distance below the summit. - 
This species resembles the C. canaliculata in form, but Hae no ‘aden S- 
sions of the shell parallel to the sides, and the surface is apparently — leas 
distinctly striated. 


Geological formation and locality. In Trenton limestone of Wisconsin, 
Shy a 


Geological formation and locality. In Trenton limestone : Watertown, 4 
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DESCRIPTIONS 


Of New Species of Fossils from the Upper Helderberg, 
Hamilton and Chemung groups ; with observations upon 
previously described species. 


[ Continued from page 94 of the preceding Report.] 


PRODUCTUS DUMOSUS (1n.s.). 


Suez subovoid, arcuate. Ventral valve broadly gibbous, with 
beak incurved. Surface marked by strong radiating ridges, 
which gradually become stronger, and terminate abruptly in 
’ long tubular spines rising almost vertically from the surface : 
| interstitial ridges of the same character mark the surface in 


i successive ranges, so as to give a tolerably regular series of 
| spines, of which there are as many as ten ranges. The sur- 
_ face is otherwise marked by fine concentric undulating striz. 


Dorsal valve unknown. 


This species has a length of one inch, with a width of three-fourths 
i of an inch : the height or depth of the ventral valve is more than half 
aninch. It is quite distinct from any other species known to me in 
strata of this age. 

Geological formation and locality. In shales of the Hamilton: group : 
_ near Canandaigua lake. — 


ATHYRIS ANGELICA (n.s.). 


BS Suexx ovoid, gibbous, elongate; width and length about as six 
to seven, or twelve to fifteen. Ventral valve most convex 
above the middle, marked throughout its length by a strongly 
defined and abruptly depressed mesial sinus, which becomes 
7 * somewhat suddenly expanded on the lower third of the shell : 

sides of the shell gibbous, and abruptly curving to the: mar- 
gins; beak extended and incurved. Dorsal valve much shorter 
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generic characters of ATHYRIS. 


Buesn subovoid; léigth and width of the body of the shell sub- | 


[ AssEmBL it 4 
than the opposite, gibbous, transverse, or as wide as long: — 
mesial fold usually not defined above the lower third of the 4 

shell; its place above this being indicated by the straightness | 
of the striz and sometimes by a little greater gibbosity: hinge 
line short; the cardinal extremities rounded. ay 

Surrace marked by fine regular lamellose striw,.the edges of — 
which are sometimes projected. 


100 


The distinguishing feature of this species, when ‘ee with the 
three species known in the Hamilton group, is the great inequality of | 
the valves. The band-like or lamellose strize are not unlike the A. vittata, | 
but the elongate ventral valve and angular sinus are very ‘distinctive | 
features. Internal casts of the species are strongly marked by the | 


Geological formation and locality. In the Chemung group : Philips- 
burgh, Alleghany county, and elsewhere. 


MERISTELLA ELISSA (n.5s.). 


equal, with a linguiform extension in front. Ventral valve 
‘gibbous and extremely arcuate, the umbo much elevated, and 
the beak incurved over the dorsal valve : the greatest gibbosity 
of the valve is a little below the beak of the dorsal valve; ~ 
the base extended in front, with scarcely a sinus. Dorsal q 
valve depressed-convex below the middle, a little gibbous 
above, broadly expanded laterally, and extended in front into a 
a broad linguiform process. 
Surrace marked by fine concentric strie#, with stronger inselslige g 
elevations at intervals, and obscure padieine striae crossing — 
these. 


The specimen described has a length of one inch and eight-tenths, — 
and, below the beak of the ventral valve, is about one inch and four- ai 
tenths; while the greatest width across the middle of the shellis more 
than one inch and five-tenths. The width of the linguiform ‘process, in ai 
the middle of its extension, is about seven-tenths of an inch. i | 

This species is distinguished from JZ. nasuta of Conran by its larger 3 | 
size, comparative flatness of dorsal valve, and broad extension in front. er 
while in that species it is narrow, and more incurved and elevated in ) 4 


front. g 
| 
i 
i 


Geological fornidtton and locality. In'the ‘Schoharie grit : Hlolderborg a 
mountains. ‘oe a) . , 
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TREMATOSPIRA HIRSUTA. 
Atrypa hirsuta : Hauy, Tenth Annual Report of the Regents, p. 128. 


This species, which I referred to the Genus Arrypa on account of its 
general form and finely plicated surface, proves to belong to the Genus 
TrematosPira; the interior showing spiral appendages, as in the already 
described species of that genus. This then makes two species of the 
genus in the Hamilton group. 


The Atrypa uniangulata of Conrap has heretofore remained without 
the means of determining its structure; but during the present year, 
1860, I have, through the kindness of Mr. S. S. Lyon, been furnished 
with the separated valves of a well-preserved individual. The ventral 
valve bears essentially the character of Mrrisretita; while the cardinal 
process in the opposite valve is quite peculiar, rising above the level of 
the hinge-line, and approaching in form the corresponding part of Ruyn- 
CHOSPIRA, preserving at its base the commencement of the crural pro- 
cesses. Another specimen shows the presence of internal spires arranged 
as in Spirirer. These characters ally it with Tremarospira, but the 
structure of the shell is distinctly fibrous; and in this respect, and in 
the character of the muscular impression, it is more nearly allied to 
Meristetta; while in the cardinal process, muscular impression, and 
absence of lamellose structure, it differs from ArtHyRis. 

Should farther examination prove these differences to be of generic 
importance, it may form a subgenus, for which I suggest the name 
GoNIocaLia. 

In the preceding Report, I have described as Terrsratuta, T. linckleni, 
T. rectirostra, T. lens, and T. planirostra; suggesting at the same time 


_ that, since the internal structure is unknown, they may prove distinct 


from that genus. Even before the Report was published, I had satisfied 
myself that these forms were not true Treresratuta. The muscular 


_ impressions left upon the shell so nearly resemble those of Rensse_zria, 


that it might be inferred from the cast that the species belonged to this 


4 genus. The exterior form and the extension of the beak give them a 


different aspect; and the absence of longitudinal or radiating strive is 


_ likewise opposed to the known forms of that genus, with one exception. 


_ These forms begin their existence in the Lower Helderberg group, 


_ where I know a single species, while the type becomes farther developed 
_ in the Upper Helderberg and Hamilton groups. For these fossils, I pro- 
pose the name of CryproneL.a. 


; . 
~) 


x 
¥ 5 

a 
ae 


oR A a Ri We ILS 


Se 
eC A > 


aoe St ee 


erage St hse 


ee a 


J ee on, ~ ~ 


: ma os 


<x Der 
- 


Sa ee 
+ ate Cenc Sree 


APE FR ton 


102 


CRYPTONELLA (n.g.). 


SHELLS equilateral, inequivalve, elongate, oval or oats valyon il 1 


unequally convex, without median fold or sinus, or. st this | 
character moderately developed and principally towards the 
base of the shell. Ventral valve with beak extended or J} 
incurved, perforate; foramen terminal, the lower side formed 
by two small triangular deltidial pieces, or, in their absence, 


by the umbo of the opposite valve. Shell-structure finely q | 


punctate. Surface smooth, or with concentric striz. Valves — 
articulating by teeth and sockets, the dental lamelle of the 
ventral valve extending downwards into the cayity of the 


shell. The muscular impressions in the dorsal valve are J 


strongly marked above, and extend in two narrow separated — 
» impressions more than halfway to the front of the shell: the — 
ventral sinus shows elongated muscular and vascular —— | 
sions. 


The species of this genus are more elongate than Mrrisra and Mzris- — 
TELLA, and those now known are less distinctly marked by mesial fold — 
and sinus; while the beak is more attenuate, often a little flattened, and — 
rarely so Waal, incurved, as in the genera cited. The punctate struc- — 
ture of the shell is a distinguishing character. | 


CENTRONELLA IMPRESSA (n.s.). . 


SHELL subtriangularly ovoid, elongate; width and length about ; 
-as seven to nine. Ventral valve convex, much elevated or — 


subangular in the middle, with sides abruptly sloping tothe 


margins, sinuate in front; beak extended and nearly straight. 
Dorsal valve slightly concave in the upper and middle por- 

- tions, with usually an impressed line down the centre, abruptly __ 
inflected at the sides and less abruptly in the front, whichis _ 
produced in a short process filling the sinus of the opposite 
valve. Surface finely striate concentrically, with faint remains — 
of extremely fine radiating strie, which are visible - under — 

a lens : entire surface finely punctate. , 
The interior of the ventral valve shows two strong teeth much a 3 
below the beak, with an elongate triangular foramen reach- — 4 i 
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: ing to the beak. The dorsal valve shows the dental sockets, 


_ with a strong thickened process which is deeply concave in 
_ the centre from which proceeds the crural processes. 


I refer this to the Genus Cenrronetia of Brtunes, from its similarity 


to C. glansfaga ; but it is to be regretted that the figures given to illus- — 


trate the generic character are extremely unsatisfactory. 


Of the Lamellibranchiata of these groups, Mr. Conrap has described 
about eighty species; and, including those described by others, we have 
nearly one hundred known species of these fossils. A considerable 
number of these remain to be identified. Several species of Gasteropoda 
have been described, among which.are Plotyceras sulcatus, P. cirrifor- 
mis, P. subundata, P. erecta; Platyostoma lineata; Pleurotomaria poulsont, 
P. unisulcata, :P. capillaria, P. sulcomarginata, P. rotunda; Bellerophon 
unisulcata, B. brevilvneatus. 

_ The following species have not been described: 


MURCHISONIA MAIA (n.s.). 


Suett elongate, turritiform : spire consisting of seven or eight 
(or more) volutions, which are regularly convex and gradually 
expanding from the apex, the last volution somewhat more 
ventricose than the preceding; aperture broadly oval, a little 
longer than wide, the columella extended below. Surface 
marked by transverse threadlike striz, bent backwards on the 
centre of the volution by an elevated revolving band, which 
is tricarinate, with depressed lines between. Summit of the 
volutions canaliculate just below the suture; the striz bending 
forward from the suture, and backward as they pass the limit 
of the groove. Length from one to two inches or more. 


Geological formation. Upper Helderberg limestones. 


MURCHISONIA LEDA (n.s.). ese 


| Suetn elongate, terete or subfusiform : volutions somewhat 
_ rapidly expanding, convex, the last two a little more expanded ; 
aperture elliptical. Surface of volutions marked by elevated 


i ae be, 
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_ threadlike striee, which, on the upper side of the volution, are 7 


vertical, but turn gently backwards towards the centre, which — 


is marked by a flat revolving band. Length from one to two — | 


inches. 


This species resembles the preceding, a variety of which I had for- 


merly considered it; but the absence of the canaliculation at the 
summit of the volution, the more depressed convexity and greater 
attenuation of the volutions, giving a more elongate aperture, are char- 
acters which appear sufficient for specific distinction. 

Geological formation. Upper Helderberg limestones. 


LOXONEMA PEXATA (n.s.). 


Suett elongate, terete or subfusiform : volutions six or more, 


eradually expanding from the apex, somewhat flattened towards 


the upper side, or a little concave just below the suture, and 
most convex below the middle, last one ventricose; aperture 
elliptical. Surface marked by regular elevated transverse 
striz, which, at the summit of the volution, bend a little back- 
wards, and again curve forwards above the greatest convexity 
of the volution. | | 


Geological formation and localities. In-limestone of the Upper Helder- 


berg group : throughout New-York and in Ohio. This species of Loxo- - 


nema, and the two preceding species of Murcuisonia, are not unfrequently 
associated together; and as the specimens are usually in the condition 
of casts of the interior, it becomes very difficult to distinguish the one 


from the other, more particularly where ied have suffered pressure and ~ 


distortion. 


LOXONEMA BELLATULA (n.s.). 


Suett moderately elongated, somewhat conical : volutions few, : 
rapidly expanding from the apex; last volution ventricose, : 
obtusely angular a little below the middle; aperture trans- 
verse. Surface of volutions marked by transverse undulating 
striz, which have their greatest retral curve just above the 
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suture in the first volutions, and a little above the obtuse angle 
on the last volution. 


This species, occurring with the preceding, is readily known by-its 
shorter spire and obtuse angularity of the last volution. 
Geological formation and locality. Upper Helderberg limestone, Ohio. 


‘ 


PLEUROTOMARIA KEARNYI (n.s.). ; 


Suett large, trochiform. Spire short, consisting of three or four 
volutions, which rapidly increase in size from the apex: upper 
volutions depressed-convex on the sides; the suture somewhat 
canaliculate, and carinate above by the base of the volution; 
the last volution flattened on the upper third, prominent above 
the middle and flattened on the lower half, marked just above 
the base by a strong simple angular carina : lower side of the 
volution prominent in the middle, depressed towards the 
umbilicus; aperture transverse, somewhat semioval. Surface 
marked by strong unequal striz, which bend slightly back- 
wards from the suture, and, in passing the upper more promi- 
nent part of the volution, curve a little forward, but do not 
become vertical; bending abruptly forward on the carina, 
again curve a little forward, and then backward into the um- 
bilicus. 


This shell reaches the dimensions of more than two inches in height 
by three inches in diameter on the base, while some individuals are four 
inches across the base. 
Geological formation. Upper Helderberg limestone. 


PLEUROTOMARIA HEBE Ci: 


Suet conical, henidepherid: rounded upon the lower side; the 
volutions above flattened, and nearly in the same plane ec 
the apex to the outer edge of the last volution; the spire 
above the aperture about equal to the height of the aperture. 
Volutions about four, very gradually expanding to the last 
one, which is ventricose and angular on the outer margin; 
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aperture transversely, elliptical. Surface marked by strong 
revolving strie and finer transverse strie, which are strongly 
bent backward on the carina of the outer volution. 


This species is larger and more rotund than P. sulcomarginata of the 
Hamilton group. The specimens examined are all imperfect, and the 
shell crystalline, so that the surface markings are indistinctly seen. 

Geological formation and locality, In fe of the Upper Helder- 
berg group: Western N i Fe 


7 > 


PLATYOSTOMA TURBINATA (n.38.). 


Suetu depressed subturbinate, sometimes approaching to dicate 
Spire depressed, little elevated above the outer volution, and 
sometimes nearly ona plane with it. Volutions three or four, 
very rapidly expanding; the last one extremely ventricose,and 
the lower part projected downwards in the direction of the | 
columella, which is unusually extended : aperture ovate, ~ 
broader above. Surface marked by five somewhat unequal 
striz, parallel to the aperture; and crossed by finer and less 
conspicuous revolving striz. | 


_ This species, which seems clearly referable to the Genus Piatyosroma, 
is-remarkable for the attenuation of the last volution and the contrac- 
tion of the aperture below. 

Geological formation and locality. In the Upper Helderberg limestone: 


Helderberg mountains, and places in Western New-York. 
* } . 


PLATYOSTOMA LICHAS (n.s.). 


SHEux obliquely subglobose. Spire moderately elevated : volu- 
tions about four, rounded, the earlier ones very gradually ex- 

panding, and the last one becoming extremely ventricose; jf 
aperture nearly cugtlany Surface marked by fine stria of | 
growth. | | 


This species resembles P. ventricosa of the Oriskany sandstone; but 
_ the spire is more elevated, and the specimens examined do not attaina 
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size equal to that one. The specimens measure from an inch to one and 

a half inches in diameter, with a length about one-fifth greater. . 8 
Geological formation and locality. In the Upper Helderberg limestone: 

Clarence Hollow, Stafford, and other places in Western New-York. 


EKUOMPHALUS CONRADI (n.s.). 


Suez discoid. Volutions three or four (rarely preserve more 

| than two or. three), gradually enlarging from the apex, which 
is depressed below the plane of the outer volution : inner volu- 

| tions rounded above, gradually becoming depressed, and the 
| outer one flattened and sloping towards the ventral side, the Tt 
upper or dorso-lateral edge obtusely angular; periphery moder- : i 
| ately convex, sometimes flattened and gradually contracting to 
the lower side, which is obtusely angular with the base 
| abruptly depressed, forming a wide umbilicus. Aperture some- 
what quadrilateral; a short, nearly straight side against the 

inner volution; the upper side making a little more than a 

| right angle, while the outer edge makes nearly a right angle 
i with the upper side : the lower side conforms to the upward, ¥ 
| bending at the lower outer angle, and, thence following the in 
* curve of the umbilicus, is longer than the other sides. . a ¢ 


BEE DT al er A eS, 


Shell thin. Surface marked by fine elevated striz of growth, 
without cancellating striz. 


i 

The fossil has a diameter of two to four inches; but as it, usually | | 
occurs in the form of casts, the inner volutions are not well preserved : yi 
these, at first rounded, gradually become flattened above as they extend : 

| from the apex, and the last one slopes from the periphery, giving a con- 
- cave upper surface. In rare instances, the apex of the spire rises nearly 
) to the plane of the outer volutions. 

This species resembles the Huomphalus disjunctus of the Lower Hel- i 
derberg group, but is distinguished by the flattening of the upper side, i 
and the obtuse angles above and below upon the outer volution. It 
also resembles more nearly the Z. trigonalis of Gotpruss; but the outer 

__volution is never so much dilated, nor does our shell exhibit the revol- 
ving striz represented in the figure of Go.pFuss. 

Hes Geological formation and locality. In limestone of the Upper Helder- 
berg group : in numerous localities in Central and Western New-York. 


~ 
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Of the Cephalopoda of the Upper Belderber g group, four species of 
Cyrtoceras and one Puracmoceras have been described, viz: C. para- 
doxum, U. trivoluts, C. matheri, C. undulatum, and Phragmoceras spino- 
sum. Séveral species of OrrmoceratitEs and slide attain are known, 
and two of TROCHOCERAS. 


TROCHOCERAS CLIO (n.s.). 


Sueti discoid or depressed, suborbicular, convex above and 
broadly umbilicate beneath : volutions about three, gradually 
rexpaiiding, the last one becoming ventricose ; the outer cham- 


ber large. On the lower side of the outer seule where the. 


diameter is half an inch, the septa have a distance of about 

one-tenth of an inch; while in the margin of the umbilicus at 

the same part, they have not more than half this distance, and 

upon the dorsum about one-eighth of an inch... Siphuncle 
, central. 


Surrace strongly annulated upon the upper and dosait portions 


of the volution, the ridges dying out in the umbilicus : entire 
surface evenly cancellated by transverse and. revolving strie. 


This. species attains a diameter of two or three inches, and can be ~ 


known in its fragmentary condition by the annulated surface. 


Geological formation and jsiteting In ‘the Schoharie grit : Helderberg - 


mountains and Schoharie. 


3 
cd 


TROCHOCERAS EUGENIUM (ns). 9 =“ 


Surtt subhemispherically discoid : volutions strong, gradually 


increasing from above to the last one, which becomes more 


_ rapidly expanded and ventricose ; outer chamber large. Septa, ; 


where the shell is one inch ip Manele one-fifth of an inch 
* distant on the lower side, atid about half the%same stance at 
the margin of the umbilicus : volutions a little flattened upon 
the lower side, and abruptly curving into the deep umbilicus. 
Siphuncle dorsal : dorsal surface of casts showing no annulas 
tions ; character of shell wiknown. 
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_ This is a more robust species than the 7. annulatum: it is readily dis- 
tinguishable in the absence of annulations, and in the dorsal position of 
the siphuncle, while the umbilicus is proportionately narrower and 
deeper. 

Geological formation and locality. In the Schoharie grit : Holden 
mountains and Schoharie. 


GOMPHOCERAS EXIMIUM (n.s.). &® 


Suetz large, the outer chamber gradually contracting from the 


last septum, and tapering in about the same degree in the 


opposite direction : section elliptical... The twelve ‘chambers 
preceding the outer one measure three inches in length; the 
greatest diameter at the outer section being three and a half 
inches, and, at the distal section, two and a half inches. 


There are about three inches of the outer chamber preserved in the 
specimen. The entire length of the specimen is more than six inches, 


_ ‘the greater diameter about three inches, and the lesser diameter two 


a 


inches. It may have suffered accidental pressure in some degree; but 
it is evident, from the prevalent form, that the shell has been originally 
elliptical in section. 

Geological formation and locality. In the Upper Helderberg limestone: 
Black Rock, New-York. 
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CORRECTION. ee: 


Pa 2, for Jarge, read larger. 


CORRECTION FOR THE THIRTEENTH ANNUAL 


REPORT. 
‘Page 113. In the title of the article for “ Hudson-river group, " 


read QuEBEC GROUP. 
This correction was made in a part of the edition. 


The noticE on page 128 did not reach the printer till the fort 
was on the press, and consequently some of the first copies 


printed are without this notice. 


+ for CycLoneMa vENTRIcosa read Cyclonema varicosa. | 
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